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Shannon & Wilson prepared the Mineral Potential Report as requested by the Bureau of
Land Management and the U.S. Department of Energy (under U.S. Department of Energy
Prime Contract No. DE-AC28-01RW12101 with Bechtel/SAIC Company, LLC) and
directed by Bechtel/SAIC Company, LLC in accordance with Bechtel/SAIC Company,
LLC subcontract with Shannon & Wilson (Subcontract No. NN-HC4-00197). The
recommendations contained in the Mineral Potential Report are solely those of the
Bureau of Land Management. '

Shannon & Wilson completed the Mineral Potential Report, Revision 1, on December 1,
2005. The U.S. Department of Energy held the report for final signature until December
2006. The approved Mineral Potential Report, Revision 1, represented here, releases the
report with the completed signature page. The approved Mineral Potential Report,
Revision 1, contains no additional changes, other than the completed signature page.




SUMMARY

This report describes the results of an assessment of the mineral- and energy-resource potential
of a 1-mile-wide and 320-mile-long corridor in Lincoln, Nye, and Esmeralda Counties, Nevada.
Public lands within this corridor, totaling about 308,600 acres, have been proposed for
withdrawal by the U.S. Department Energy in an application to the Bureau of Land
Management. The purpose of the withdrawal is to evaluate the land for the potential
construction, operation, and maintenance of a new rail line that would originate near the town of
Caliente, Nevada, and extend to Yucca Mountain about 20 miles southeast of Beatty, Nevada.

If approved, the land withdrawn would preclude surface entry and new mining claims, subject to
valid existing rights, for a period up to 20 years. The withdrawal would not affect mining
activities associated with existing mining claims, mining operations, mineral-material activities,
or energy-leasing operations, nor would the withdrawal affect land uses such as grazing,
recreation, or existing, pending, and future BLM-issued rights-of-way. The BLM would retain
management responsibilities of the public lands and would continue to manage these lands

consistent with BLM land-use plans.

As many as 915 active mining claims exist in or near the corridor. Six exploration notices and
two plans of operation have been authorized by the Bureau, as well as 16 oil and gas leases.
There are no geothermal leases. The Bureau has authorized 24 mineral-material disposal sites

within the corridor, most for the Nevada Department of Transportation.

The geology along the corridor is very complex. Rocks range in age from Precambrian
metamorphic and igneous rocks to unconsolidated Quaternary alluvium. Major mountain-
building events, each superimposed on older events, have complicated the structural history of
the region. More recent crustal extension has caused block faulting, which has further
complicated an understanding of the region because about half of the bedrock geology lies deep

in valleys covered by alluvium.

The corridor crosses or comes close to 27 recognized mining districts. Substantial production of
metallic minerals has been recorded at Bare Mountain, Bullfrog, Goldfield, and Tybo. Many
other mineral commodities, chiefly nonmetallic and industrial minerals, are known to occur or
have been produced from within and near the corridor. These commodities include barite,
limestone and dolomite, clay, decorative and dimension stone, diatomite, fluorspar, natural
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aggregate (including sand and gravel), perlite, pozzolan, pumice and pumicite, saline minerals,
silica, sulfur, and zeolites. Scattered occurrences of uranium are also known.

Oil and gas have not been produced from the corridor. In Railroad Valley, about 20 miles
northwest of the corridor, oil has been produced during most of the past 50 years.

Geothermal resources occur widely within and near the corridor in the form of warm and hot

springs and thermal wells. Some of these resources are used commercially and domestically.

Turquoise occurs at Warm Springs Summit. This is the only known occurrence of gemstones

within the corridor.

Forty-one (41) separate areas covering the entire corridor were assessed for their potential to
contain metallic mineral deposits associated with plutonic rocks and with epithermal systems.
Of these 41 areas, 12 were assigned a high potential (H) for metallic mineral deposits, and 3
were assigned a moderate potential (M). The remaining 26 areas were not favorable for metallic
mineral resources. The certainty associated with the assigned mineral-potential ratings ranged
from low (B) to high (D). In general, areas assigned high and moderate potential are at the far-
eastern side of the corridor, along the northern part of the corridor, and along the western part of

the corridor.

Fourteen (14) nonmetallic- and industrial-mineral commodities were examined in the
assessment. Ten (10) mineral commodities were assigned a high potential (H) for one or more
parts of the corridor: barite, carbonate rocks, clay, diatomite, natural aggregate (including sand
and gravel), perlite, pozzolan, silica, sulfur, and zeolites. The other four mineral commodities
were assigned a moderate potential (M) for one or more parts of the corridor: decorative and
dimension stone, fluorspar, pumice and pumicite, and saline minerals. The certainty associated
with these moderate and high rhineral-potential ratings ranged from low (B) to moderate (C),

depending on the mineral commodity.

The potential for oil and gas within the corridor was assigned a moderate potential (M) from
about Warm Springs Summit eastward (the eastern half of the corridor). The certainty associated
with this rating was low (B). West of Warm Springs Summit, the corridor had few
characteristics that were favorable for accumulations of oil and gas, and several characteristics
that were unfavorable.
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The potential for geothermal resources within the corridor was assigned a high potential (H),
chiefly in and near those areas that exhibit geothermal manifestations such as hot and warm
springs, thermal wells, and a steeper-than-normal geothermal gradient. The certainty associated

with this rating for several areas was high (D).

The potential for uranium resources was assigned a moderate potential (M) north of Caliente and
east of Beatty, each with an associated certainty rating of low (B). The potential for gemstones
(turquoise) was assigned a moderate potential (M) at Warm Springs Summit, with an associated

certainty rating of moderate (C).

It is recommended that areas with high potential for locatable mineral resources be excluded
from the withdrawal or that the rail corridor be realigned to avoid these areas. These areas
include Areas 3, 8, 10, 11, 12, 14, 19, 21, 31, 32, 33, and 38, as well as locatable nonmetallic
minerals that have been assigned high potential as depicted on the figures in Appendix E. It is

also recommended that areas identified as having moderate potential for locatable minerals be
studied further to help determine if reclassification to a high potential is warranted. These areas
include Areas 4, 23, and 29, as well as locatable nonmetallic minerals that have been assigned
moderate potential as depicted on the figures in Appendix E. Reclassified areas should be

excluded from the withdrawal. Finally, it is recommended that the withdrawal be terminated as
soon as possible so that the affected public lands can be opened to new mineral exploration and
potential development.
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MINERAL POTENTIAL REPORT
FOR _
U.S. DEPARTMENT OF ENERGY LAND WITHDRAWAL FOR
CALIENTE RAIL CORRIDOR

"~ 1.0  INTRODUCTION

This report describes the results of an assessment of the mineral- and energy-fesource potential
ofa propoéed land withdrawal for the stlidy of a possible rail line from Caliente, Nevada, to
Yucca Mountain, Nevada. The rail line has been proposed by the U.S. Department on Energy
(DOE) to transport nuclear wastes to Yucca Mountain from sites throughout the country.

As used throughout this report, the expression “proposed land withdrawal” is synonymous with
the "Caliente corridor" or simply the “corridor.”

1.1 Purpose and Scope

The U.S. Bureau of Land Management (BLM) received an application from the DOE to
withdraw 308,600 acres of public land in Lincoln, Nye, and Esmeralda Counties, Nevada. If
approved, the land withdrawal would preclude surface entry and new mining claims for all
locatable minerals, subject to valid existing rights, for a period of up to 20 years. Locatable
minerals consist of metallic minerals and many nonmetallic/industrial minerals. The purpose of
- the withdrawal is to evaluate the land for the potential construction, operation, and maintenance
of a new rail line that would originate near the town of Caliente, Nevada, and would extend to
Yucca Mountain about 20 miles southeast of Beatty, Nevada.

The rail line would be used to transport spent nuclear fuel and high-level radioactive waste to a
geologic repository at Yucca Mountain. A notice of the withdrawal application was published in
the Federal Register on 29 December 2003 (68 FR 74965). The notice segregated the proposed
withdrawal for up to two years from settlement, sale, locatioﬁ, or entry under the general land
laws, subject to valid existing rights, while various studies and analyses are made to Support a
final decision on the withdrawal application (application NVN 77880). One of these required

studies is a mineral potential report of the lands proposed for withdrawal.
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The descripfions in this mineral potential report of the geology, mining districts, and known
mineral occurrences are based on information gathered from publicly available reports, data, and
databases. Field visits to selected areas along the Caliente corridor were conducted as part of
previous studies (Shannon & Wilson, 20052, b). Assessment of the potential for undiscovered
mineral and energy resources and their certainty of occurrence are based on professional

judgments (see BLM Manual 3031, Energy and Mineral Resource Assessment).

The purpose of this report was to assess the mineral- and energy-resource potential of the
proposed land withdrawal. This report was prepared to address this purpose and is not to be used
for any purpose other than the one for which it was prepared.

1.2 Lands Involved

The proposed land withdrawal is contained entirely within Lincoln, Nye, and Esmeralda
Counties, Nevada. A legal description of the lands proposed for withdrawal is contained in
Appendix A. Figure 1 shows the general location of the proposed withdrawal, and the attached
Plates show the proposed withdrawal in more detail.

About 91.3 percent of the land within the boundary of the proposed withdrawal is public land

managed by BLM. The remaining lands are administered and/or owned by the Department of
Defense (3.7 percent of the proposed withdrawal); the DOE (1.8 percent of the proposed
withdrawal); private land holders (2.7 percent of the proposed withdrawal); and Native
Americans (0.5 percent of the proposed withdrawal). The withdrawal would apply only to public
lands administered by BLM; private land (about 8,300 acres), Department of Defense lands
(about 115,000 acres); DOE lands (about 5,500 acres), and Native American lands (about

1,500 acres) would not be withdrawn by this action.

Public lands within the proposed withdrawal are used for a variety of activities and purposes,
including grazing, mining, recreation, and utility and transportation corridors. These activities
and uses, and how they are managed, are described in Resource Management Plans prepared by
BLM Field Offices in Battle Mountain, Ely, and Las Vegas, Nevada. The effects of the proposed
withdrawal on these other uses are described in an associated Environmental Assessment.

Under the proposed withdrawal, BLM would retain management responsibilities of the public

lands and would continue to manage these lands consistent with BLM land-use plans. Mining
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activities associated with existing mining claims and mining operations would continue. The
land withdrawal would cross several rights-of-way for electrical transmission and
telecommunication lines, pipelines, and BLM-designated utility corridors, as well as grazing
allotments and areas used for recreation. Activities within these rights-of-way, grazing
allotments, and recreation areas would not be affected by the land withdrawal. Furthermore, the
land withdrawal would not restrict BLM from granting new rights-of-way, easements, special
use permits, mineral-material permits, or energy leases on public lands within the boundaries of

the withdrawal.

1.3 Land Status and Record Data

BLM records show that the surface and mineral estates of the federal land within the proposed
withdrawal are held by the United States and are administered by BLM Field Offices in Battle

Mountain, Ely, and Las Vegas.

Searches of BLM’s LR2000 database conducted in May and June of 2005 identified numerous
active mining claims, mineral leases, mineral-material disposal sites, exploration notices, and
Plans of Operation for the lands segregated in the Federal Register notice (68 FR 74065). The
. results of these searches are contained in Appendix B. Some of the encumbrances listed in
Appendix B may lie outside the actual boundary of the proposed withdrawal, because the
Federal Register notice announcing the proposed withdrawal lists only the sections that contain
the lands proposed for withdrawal and not the quarter-quarter sections contained in the legal
description (Appendix A). In many cases, some or most of the sections listed in the Federal

Register notice lie outside the boundaries of proposed withdrawal.
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FIGURE 1
GENERAL LOCATION OF PROPOSED LAND WITHDRAWAL

Notes:

I This map shows the approximate location of the proposed land withdrawal. A legal description of the proposed
land withdrawal is contained in Appendix A.

2. No warranty is made to the accuracy, reliability, or completeness of these data for individual use or aggregate
use with other data.
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1.3.1 Mining Claims, Notices, and Plans of Operation

A Mining Claim and Mineral Leasing Recordation Report (see Appendix B) indicates
that there are at most 906 active lode mining claims, eight active placer claims, and one active
mill site claim within the proposed withdrawal area described in 68 FR 74065. In addition, there
are at most six exploration notices and two Plans of Operation within the proposed withdrawal.
Appendix B lists the names of people and companies that have filed notices and Plans of
Operation with BLM. The general locations of these encumbrances are shown in Plate 1.

1.3.2 Mineral Leases

At most, 16 oil and gas leases are within or partly within the proposed withdrawal (see
Appendix B). The locations of these leases are shown in Plate 2. As of 6 June 2005, no
geothermal leases are within the proposed withdrawal (Plate 3).

1.3.3 Mineral-Material Disposal Sites

Three mineral-material disposal sites are within the proposed withdrawal; these are
places where mineral materials have been sold by the government to private entities (see
Appendix B). BLM has issued 21 mineral-material rights-of-way grants within the proposed

. withdrawal area for use by the Nevada Department of Transportation (NDOT). No free-use

permits have been issued to federal or state agencies for the use of common varieties of sand,

stone, and gravel.

2.0 GEOLOGY
2.1 Physiography

The proposed land withdrawal is a 1-mile-wide corridof, with several bifurcating segments, that
extends approximately 320 miles from the vicinity of Caliente, Nevada, to Yucca Mountain,
Nevada (Figure 1). The physiography of the region is illustrated in any of the three plates that
accompany this report. ‘

The corridor traverses the southern part of the Great Basin (and a small area on the east side of
the corridor that drains to the Colorado River and, technically, is not part of the Great Basin).
This region is comprised largely of north-trending mountain ranges and intervening valleys.
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Many of the valleys have internal surface drainage. This physiography is largely the product of
large-scale extension of the crust over the past several million to tens-of-millions of years.

2.2 Stratigraphy

Plate 4 (Sheet 1) shows the geology along the corridor. Plate 4 (Sheet 2) contains the legend for
all rock units illustrated in Sheet 1. The stratigraphy along several parts of the corridor is shown
in Sheet 2.

The geology along the corridor is quite complex. In general, extensive outcrops of Tertiary
volcanic rocks characterize the western part of the corridor, whereas Paleozoic sedimentary
rocks are widely exposed in the eastern part.. The oldest rocks—1.4 to 1.7 billion-year-old schist,
gneiss, metasedimentary, and granitic rocks—are exposed in the Bullfrog Hills west of Beatty
and in the Trappman Hills northwest of Pahute Mesa (Workman et al., 2002; Slate et al., 1999).
Overlying these oldest rocks is the Pahrump Group, an 11,000-foot-thick section of
conglomerate, quartzite, sandstone, shale, dolomite, limestone, chert, and diabase (Hunt and
Mabey, 1966). Overlying the Pahrump Group is the Noonday Dolomite (of Precambrian age).
This dolomite marks the beginning of a long period of alternating marine and terrestrial
sediméntation that continued into the Permian age some 225 million years ago. In all, tens of
thousands of feet of sedimentary rock developed during this time period; more than 35,000 feet
of sedimentary rocks accumulated in what is now the vicinity of the Nevada Test Site (Laczniak
et al., 1996).

The rock units lying directly above the Noonday Dolomite consist of quartzite, sandstone,
siltstone, and shale with subordinate limestone and dolomite that represent brief transgressive
sequences. Late Middle Cambrian to Middle Devonian rocks are mostly limestone and dolomite,
with interfingering tongues of shale (e.g., the Dunderberg Shale) and sandstone/quartzite (e.g.,
the Eureka Quartzite). The Antler Orogeny, a mountain-building event at the end of the
Devonian period, uplifted parts of the area and caused a major change in the pattern of
sedimentation (Cole and Cashman, 1999). During the Mississippian Period, deposition of
carbonates, as typified by the Joana Limestone, continued in stable shelf areas along the east side
of the corridor, whereas argillite, quartzite, sandstone, and conglomerate, as typified by the
Eleana Formation and Chainman Shale, accumulated farther west. During Late Pennsylvanian

and Early Permian ages, seas returned to most of the area, resulting in the deposition of
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sediments that now form the Ely Limestone Formation, Bird Spring Formation, and laterally
equivalent stratigraphic units. After the deposition of terrestrial sediments in the Early Permian,
~ Late Permian seas again spread across the region, resulting in what today are the Toroweap and

Kaibab Formations.

From Late Permian through Jurassic time, sedimentary rocks are present as erosional remnants in
the Spring Mountains and in southeastern Lincoln County (Tschanz and Pampeyan, 1970; Grose
and Smith, 1989). In these areas, an alternating sequence of terrestrial sandstone, shale, siltstone,
marine limestone, dolomite, and gypsum of Permian and Early Triassic age grades upward into
coastal-plain and eolian sequences of Late Triassic and Jurassic age. In Esmeralda and northern
Nye Counties, conglomerate, sandstone, siltstone, lirhestone, chert, and greenstone of Permian to
Jurassic age are exposed in scattered outcrops and are partly allochthonous (that is, transported
along thrust sheets from original sites farther west) (Albers and Stewart, 1972; Kleinhampl and
Ziony, 1985). | '

From Middle Jurassic to Late Cretaceous time, a major mountain-building event, referred to as
the Sevier Orogeny, pushed regional sheets of rock in eastern Nevada toward the east, the
evidence of which is visible today as the Keystone and Pahranagat faults (Laczniak et al., 1996;
Faunt, 1997). Accompanying this crustal compression, and extending into early Tertiary time,
was the intrusion of granitic magmas into the crust, today visible as scattered small stocks and

larger plutons (Grose and Smith, 1989).

The mountain rangeé that developed during the Sevier Orogeny were eroded throughout most of
early Tertiary time (from about 65 to about 38 million years ago). Toward the end of this time,
the crust throughout the area that would eventually become the Great Basin began to stretch.
This crustal stretching (or extension) continues to the present day along active normal faults that
bound many of the mountain ranges within and near the corridor. At about the same time, large
northwest-trending strike-slip faults developed in western Nevada and eastern California
associated with the Walker Lane (Laczniak et al., 1996; Faunt, 1997).

Béginning in early to middle Tertiary time, before the mountains and valleys of the Great Basin
developed, episodic eruptions from large volcanic calderas covered extensive parts of central and
southern Nevada (Kleinhampl and Ziony, 1985). During middle Tertiary time, major sheets of
ash-flow tuffs, including the Needles Group, the Monotony and Shingle Pass Tuffs, and the
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Pahranagat Formation, were emplaced across the region (Best et al., 1989; Rowley et al., 1995).
From about 16 to 7 million years ago (middle-late Tertiary time), 17 extensive sheets of ash-flow
tuff and lava were erupted from large, overlapping calderas in south-central Nevada. The
measured thickness of these deposits on the Nevada Test Site exceeds 13,700 feet (Laczniak et
al., 1996; Warren et al.i, 1998). Volcanic rock units visible today from this period (erupted

- chiefly between 14 and 11 million years ago) include the Belted Range, Crater Flat, Paintbrush, |
and Timber Mountain Groups in the vicinity of the Nevada Test Site. The source of these rocks
was a complex of calderas, among which are the Claim Canyon, Silent Canyon, and Timber
Mountain calderas. The youngest caldera eruptions in this region occurred between 9.4 and 7.4
million years ago. Rock units from these eruptions include the Thirsty Canyon Group (Minor et
_al., 1993).

Substantially, reduced and much less frequent eruptions continued into late Tertiary and
Quaternary time. The youngest volcanic rocks within or near the corridor are scattered cinder
cones and associated basalt flows near Yucca Mountain; they are dated at 1.1 to 0.077 million
years old (Warren et al., 1998; Slate et al., 1999).

Starting in middle Tertiary time and continuing to today, the ranges and valleys of the Great

Basin began to take shape. As the mountain ranges rose, coarse-grained detritus was shed from
the exposed flanks of the ranges where they gradually interfingered with finer-grained sediments
and lake deposits in the lowest parts of the valleys. The lakes would occasionally dry up,
resulting in a \}ariety of deposits, including evaporite deposits (Rowley and Shroba, 1991;
Swadley and Simonds, 1994a and 1994b; Scott et al., 1995; Fridrich, 1998; Snow and Lux, 1999;
Slate et al., 1999). The oldest and deepest basin-fill sediments are typically lithified, whereas the
youngest basin-fill sediments become progressively less consolidated with decreasing depth and

age.

Quaternary sediments within the corridor are generally unconsolidated. Relatively thin basalt
flows and tuff layers commonly are intercalated with basin-fill sediments. The basin-fill
sediments can be more than 4,000 feet thick (Laczniak et al.,1996). In some areas, such as
Crater Flat, Yucca Mountain, Oasis Valley, and Dry Lake Valley, faults have remained active
and have offset basin-fill sediments during the past 10,000 years (Minor et al., 1993; Swadley
and Simonds, 1994a, 1994b; Simonds et al., 1995; Fridrich et al., 1999).
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2.3  Structural Geology and Seismicity

The Great Basin lies within a broader structural region known as the Basin and Range. As the
name implies, the Basin and Range consists of mountain ranges separated by intervening basins
(or valleys). One of the structural characteristics of the Basin and Range is crustal extension.
This area of crustal extension spans a length of nearly 2,500 kilometers (km) from Idaho and

Montana to central Mexico (Dickinson, 2003).

The crust traversed by the Caliente corridor is still being actively extended in an east-west
direction. Thatcher et al. (1999) estimated that the crust of the Great Basin has been extended
along faults by a factor of 2 over the past 20 million years. The cause of the extension is
believed to be due to interactions and differences in the direction of travel between the North
American and Pacific tectonic plates. The edges of the plates grind against each other in coastal
California along the San Andreas Fault where the Pacific plate is moving generally to the
northwést and the North American plate is moving to the west. North of about latitude 36
degrees, part of the differential motion between the plates is thought to be transmitted through
the Sierra Nevada-Great Valley eastward into the Great Basin (Bennett et al., 2003; Bennett et
al., 1999; Thatcher et al., 1999; Oldow et al., 2001). This has resulted in a pattern of right-lateral
strike-slip and normal faults in the western part of the Great Basin, becoming predominantly
normal faults in the east-central part of the Great Basin. Geodetic measurements suggest that
present-day crustal extension in the central Great Basin is about 9 to 13 mm per year. Most of
this extension has occurred and is still occurring in the western Great Basin, with smaller
~amounts of extension along the eastern edge of the basin (Bennett et al., 2003; Bennett et al.,
1999; Thatcher et al., 1999; Wallace, 1984). South of latitude 36 degrees, the San Andreas Fault
system may accommodate the relative motions between the North American and Pacific Plates,
resulting in far less crustal extension (Bennett et al., 1999). Consistent with the east-west
extension across the basin and northwest-trending, right-lateral faulting along the western edge
of the Great Basin, Quaternary-age faults are typically north-trending and normal.

Quaternary faults in and near the corridor are shown in Plate 4. Few of these faults have

ruptured the surface during Holocene time (the past 10,000 years). Historically, numerous small-
to moderate-magnitude earthquakes, and occasionally a large-magnitude earthquake, have struck
the region. Most of the seismicity is concentrated in the western part of the Great Basin and, to a

lesser extent, along the eastern edge of the basin (Bell et al., 2004).
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3.0 KNOWN MINERAL AND ENERGY RESOURCES
31 Mining Districts

Detailed descriptions of 27 mining districts in and near the proposed land withdrawal are
contained in Appendix C (Section C.1). The locations of these districts are shown in Plate 1.
Table 1 shows production data for each mining district. Appendix C (Section C.2) describes
three other known areas outside of the mining districts where mineral commodities have been
produced. The paragraphs below briefly describe the history of mining in the southern part of
Nevada and in and near the proposed land withdrawal.
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TABLE 1
SUMMARY OF MINING DISTRICT PRODUCTION HISTORY
(Districts listed from southwest to northeast along the Caliente rail corridor)

Years
Mining District and Sources Ore Gold Silver Copper Lead Zinc Mercury Other Produced Comments
(tons) (0z) (0z) (Ibs) (Ibs) (1bs) (flasks)
Includes gold production from
" Daisy and Sterling mines

Fluorite, | (1983-2001). 35 tons of gold
ceramic and silver ore produced from

Bare Mountain (Kral, 1951; " . Slhca’ Mexican claims. Unrecorded

Cornwall, 1972; Nevada Bureau >244 896 X - -- - 172 cinders, 1905-2001 | gold and silver production

of Mines and Geology, 2003) ' pumicite from the Telluride, Gold Ace,

and other mines. 140,000 tons
of fluorite produced from
: Daisy and Goldspar mines

' ’ " (1918 -1972).
(See Notes) . :

Most gold and silver
production from period
1989 to 1999. Provenand -
probable reserves: Gold Bar
(1987): 1.23 million tons of

Bullfrog (Lincoln, 1923;

Cormnwall, 1972; Nevada Bureau 2,425,448 | 3,895,200 5,294 11,897 -- -- bentonite 1905-1999 gold ore; Montgomery-
| of Mines and Geology, 2003) | 286,664 : ' Shoshone (1988): 3.1 million
’ tons @ 0.072 opt gold and
0.240 opt silver; Bullfrog
(1996): 10.2 million tons @
0.062 opt gold.
Transvaal (Tingley, 1998) N/R X - - - -- X : -- N/R No recorded production
Clarkdale (Tingley et al, 1998) 316 160 398 -- - -- -- -- 1932-1951
12/1/2005
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SUMMARY OF MINING DISTRICT PRODUCTION HISTORY

TABLE 1 (cont.)

(Districts listed from southwest to northeast along the Caliente rail corridor)

Years
Mining District and Sources Ore Gold Silver Copper Lead Zinc Mercury Other Produced | Comments
) (tons) (0z) (0z) (Ibs) (lbs) (Ibs) (flasks) : .
: No recorded production when
cobalt, mined from 1903 to 1912, but
- . nickel, extensive exploration in the
Wagner (Tingley et al, 1998) NR X X X X X X thallium, NR 1990s indica[t)ed a potential
others source of copper and other
metals .
Stonewall (Tingley et al, 1998) .38 16 1,165 - - - - - 1910-1916
Cuprite (Tingley, 1998) N/R X X X X - X sulphur N/R No recorded production
Goldfield (Albers and Stewart, ' Includes 28,373 oz gold
1972; Tingley, 1998; Metallic . produced for years 1989 to
Ventures Gold, Inc., 2005; 7,740,154 | 4,218,506 | 1,450,258 | 7,669,666 | 51,744 | - X ot | 1903-1997 | 1997. Reserves (2003): 23.4
Nevada Bureau of Mines and million tons @ 0.031 opt gold
Geology, 2003a)
Klondyke (Bonham and 16,606 | 2406 | 425583 | 10861 | 257,080 | - - - 1903-1932
Garside, 1979)
18,245 tons of metalliferous
ore (gold, silver, and copper)
with reported value of
$166,015 in production mostly
from the Ellendale mine
Ellendale (Kral, 1951; . between 1908 and 1948. South
Kleinhampl and Ziony, 1984; X X - - - barite, 1908-1960 | Monitor deposit reserve
Tingley, 1998; Nevada Bureau X X ~ titanium ? post S
of Mines and Geology, 2003) (1997): 14 million tons.@.026
opt gold and 0.12 opt silver.
>17,070 tons of barite (valued
at $119,500) produced mostly
from the Jumbo mine between
1931 and 1960.
(C}g:g?ai? r;(;v;z(.lfrrianl, 11695 11,998' Golden Arrow deposit reserves
, 1715, D INgiey, 1559, >900 X X - - - - - 1905-1950 | (1997): 12.4 million tons
Nevada Bureau of Mines and @.039 opt gold
Geology, 2003) ’
12/1/2005
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TABLE 1 (cont.)
SUMMARY OF MINING DISTRICT PRODUCTION HISTORY
(Districts listed from southwest to northeast along the Caliente rail corridor)

Years
Mining District and Sources Ore Gold Silver Copper Lead Zinc Mercury Other Produced | Comments
(tons) (0z) (0z) (Ibs) (Ibs) (Ibs) (flasks)
>$500,550 in production from
Clifford (Kleinhampl and Ziony, . Clifford mine; small or no
1984; Tingley, 1998) >3,254 X X . - - - arsenic 1906-1954 production in years from 1954
to 1979
Tybo (Kleinhampl and Ziony, . antimony, >$9,806,721 in production
1984; Tingley, 1998) >397,030 X X X X X X barite 1867-1966 from several mines
Mercury Mountain (Bailey and 298 _348 $50,000 (est.) in production,
Phoenix, 1944; Kleinhampl and N/R - -- -- -- - (est) -- 1929-1960 | mostly from the A&B and
Ziony, 1984) st M&M mines
. . $216,226 from production;
gzrhe}eg%f'}‘eii,n};zmp]lg?g% >5,072 X X X X -- -~ v;?:riﬁlrr:’ 1906-1935 | small or no production in years
Y, O Tingiey, from 1935 to 1979
<$10,000 from production; no
Eden (Kral, 1951; Comwall production since 1907,
1972: Tin ie 19’98) ? N/R X X - - -- - -- 1906-1907 | although exploration from
» HINgICY, 1923 to 1934 indicated gold
. and silver ore
et 51 | S ol
Kleinhampl and Ziony, 1984; ~12,000 X X X X X - anamony, | 1866-1963 | PO possioy
. tungsten production through 1982
Tingley, 1998)
. observed
Arrowhead 335 X X antimony 1920-1939 | $13,449 estimated production
. . Recorded production is from
Queen City (Comwall, 1972; NR - X - X | - 8 MAngAN- | 1930.1960 | the Black Hawk and Oswald
Tingley et al., 1998) ese . .
mines
Freiberg (Tschanz and : .
Pampeyan, 1970; Tingley, 1998) N/R - 274 2,359 - 12,600 | 7,600 - tungsten 1919-1948 | $18,000 from production
Sharp (Kleinhampl and Ziony, o _ _ _ _ Small production since district
1984; Tingley, 1998) NR X X NR discovered in 1918
Quinn Canyon (Papke, 1979; .
Kleinhampl and Ziony, 1984; 29,500 - - - - - - fluorite | 1945-196] | LArgestconcentrationof
. fluorspar deposits in Nevada
Tingley, 1998) .
Seaman Range (Tingley, 1998) N/R X - X - X X uranium N/R No recorded production
12/1/2005
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TABLE 1 (cont.)
SUMMARY OF MINING DISTRICT PRODUCTION HISTORY _
(Districts listed from southwest to northeast along the Caliente rail corridor)

Years

Mining District and Sources Ore Gold Silver Copper Lead Zinc Mercury Other Produced Comments

(tons) (0z2) _ (02) (Ibs) (Ihs) (Ibs) (flasks)
Ely Springs (Tschanz and .
Pampeyan, 1970; Tingley, 1998) N/R 8 7,172 - 800 1,600 - -- 1951-1955 | $8,400 from production
Comet (Tschanz and Pampeyan, | vsot | 23347 | 7agm | 20943 | 241 - mangan. | 18951952 | $764,100 from production
1970; Tingley, 1998) ’ g g 81 ,100 i Sge g pro
Chief (Tschanz and Pampeyan, . V .
1970; Tingley, 1998) N/R 2,032 10,857 2,071 45,075 - - vanadium | 1870-1953 $93,740 from production
Panaca (Tschanz and Pampeyan, NR _ : _ _ _ _ uranium, N/R Low-grade; no recorded
1970; Tingley, 1998) T titanium production
Little Mountain (Tschanz and molybden .
Pampeyan, 1970; Tingley, 1998) N/R - X X - - - um NR No recorded production
Notes )
est. = estimated
Ibs = pounds

N/R = Not reported

opt = ounces per ton

oz = indicates ounce

X = Indicates commodity reportedly present in unknown quantity
— = Indicates commodity reportedly not present

12/1/2005
21-1-20102-035-Final-R1.doc/wp/LKD

14

Prepared using MS-WORD 2003




The search for minerals in Nevada probably began in the mid-1 800s (Tschanz and Pampeyan,
1970; Tingley et al, 1998). The discovery of the Comstock Lode in western Nevada in 1859
prompted several waves of prospecting across the state and resulted in many mineral discoveries
within and near the corridor. In Lincoln County, claims were staked in the old Worthington

(Freiberg), Tem Piute, Groom, Bristol, and Atlanta mining districts in the years before 1870.

The now-abandoned gold camp of Delamar produced more than $14 million in gold ore, chiefly
between 1895 and 1909. The Bristol mining district produced more than $3 million, principally
in copper and lead, between 1878 and 1905. Mineral prospecting in the western part of southern
Nye County greatly increased after the discovery of rich silver deposits at Tonopah in 1900 and
Goldfield in 1902. Prospectors fanned out across the mountain ranges and playas, staking claims
on precious-metal discoveries at Silverbow, Wellington, Trappmans, and Wilson camps in 1904; -
at Gold Reed, Tolicha (Quartz Mountain), and Gold Crater in 1905; at Transvaal in 1906; and at
Tamestown in 1907 and 1908. |

Wherevér the initial discovery was particularly rich or well promoted as at Tonopah, Goldfield,
or Beatty, a rush of miners ensued, followed closely by purveyors of food, drink, lodging and
supplies (Tingley et al, 1998). Tent camps, often housing hundreds of people, developed
quickly. Most camps dwindled rapidly and many were abandoned. Brief increases in
populations followed new strikes of rich ore, as at Antelope Springs in 1911 and Tolicha in 1917.
There was a brief surge in prospecting throughout the 1930s in and near the corridor when many
unemployed workers left nearby towns to work claims in formerly abandoned mining camps.
With the increase in prospecting came an increase in reports of new discoveries, and the mining
camp of Clarkdale came into being in the 1930s. Minor production was reported at other older

mining camps in the region.

Large parts of public land south of the corridor were withdrawn in the 1940s for the Las Vegas
Bombing and Gunnery Range (renamed as the Nevada Test and Training Range) and for the
Nevada Test Site (Tingley et al, 1998). These military withdrawals have curtailed prospecting

and mining on several million acres of public land for more than 50 years.

Since the 1960s, mining companies have periodically explored the region containing the corridor
(Tingley et al, 1998). Several of these programs have focused on areas with known

mineralization, such as in the Goldfield and Golden Arrow mining districts (Nevada Bureau of
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Mines and Geology, 2003). Although less common, recent exploration has focused on relatively .
unexplored areas including the southern part of the Reveille Valley and the south Monitor Hills

(Tingley et al, 1998; Nevada Bureau of Mines and Geology, 2003). The efforts expendéd by

mining companies to explore and develop properties are directly related to the market price of

the mineral to be mined and the costs of mining.

3.2 Other Known Mineral Occurrences

In addition to the mineral deposits described in Section 3.1 and Appendix C, other mineral
commodities also occur within or near the corridor. These commodities include barite, carbonate
rock (limestone and dolomite), clay, decorative and dimension stone, diatomite,
fluorspar/fluorite, natural aggregate (including sand and gravel), perlite, pozzolan, pumice and
pumicite, silica, saline minerals, sulfur, and zeolites. Each of these commodities is described
briefly below. A more complete description of these commodities and their occurrences in

Nevada is contained in Appendix D (see Section D.2).

3.2.1 Barite

No known occurrences or deposits of barite lie within the corridor. Horton (1963), Kral
- (1951), and Tingley et al. (1998) indicate that barite deposits in Nevada lie along a trend that is

- coincident with the Antler orogenic belt. The most notable barite occurrence near the corridor is
the Warm Springs deposit, located about 3,000 feet west of Warm Springs. Kleinhampl and
Ziony (1984) report intermittent production from the Warm Springs deposit. The Warm Springs
deposit is a vein-type deposit, occurring as massive, finely crystalline bodies in limestone,
siltstone; and argillite. This area also contains barite as a matrix in conglomerate (Kleinhampl
and Ziony, 1984).

Barite occurs in the Ellendale mining district at the Jumbo mine. While early workers
(Horton, 1963; Kral, 1951) listed this as a “replacement” deposit, more recent workers have
formed hypotheses (Kleinhampl and Ziony, 1984) indicating that the Jumbo barite deposit is
more likely a syngenetic “bedded” type deposit. At the Jumbo mine, the barite occurs as a
massive, lenticular ore body in Paleozoic rocks. Because the Jumbo mine is located
approximately 3 miles northwest of the Corridor, and because similar rocks do not crop out in
the corridor, the Jumbo barite deposit is not considered to affect the barite potential in the

corridor.
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According to Papke (1984), barite deposits in Tertiary volcanic rocks occur on the eastern
side of the Goldfield mining district. Because of the small size of the barite-bearing veins,

Tingley et al. (1998_) did not consider it a commercially mineable deposit.

3.2.2 Carbonate Rock (Limestone and Dolomite)

Extensive outcrops of Paleozoic limestone and dolomite occur in the mountains along the
central and eastern parts of the corridor. Limestone was quarried near the corridor close to
Bennett Pass. Carbonate rocks are also exposed in the Bare Mountain mining district near the
western terminus of the corridor. Carbonate rock exposures wifhin the corridor have not been
extensively quarried for either building or industrial use, and are therefore interpreted as

occurrences.

3.2.3 Clay

The corridor and surrounding areas contain known occurrences of clay. Common clay
minerals useful in construction products occur in the Pananca Formation in the eastern portion of
the corridor, but commercial production has not been reported. Common clay suitable for

industrial uses may also occur in the playa lakebeds that occur in parts of the corridor.

Bentonite clay is known to occur within the corridor near Scotty’s Junction (Papke and
Castor, 2003, Tingley, 1998). Bentonite reportedly occurs in playa deposits within and near the
corridor at Sarcobatus Flats and near Beatty. Alunite clays have also been reported from
hydrothermally altered rocks in the Bare Mountain mining district within and near the corridor
(Cornwall, 1972). '

Other deposits of clay minerals are probably present within the corridor where
hydrothermally-altered volcanic rocks are present, generally in the western and far eastern

portions of the corridor. However, no unique sources of high-grade clay are known to occur.

3.2.4 Decorative and Dimension Stone

No known occurrences or production of decorative or dimension stone are known from -
within the corridor. However, areas adjacent to and near the corridor are known to contain such
occurrences. Decorative marble has been quarried from areas in the vicinity of the corridor in
the Bare Mountain mining district (Tingley, 1998; Papke and Castor, 2003). These marble
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occurrences, however, do not project into the corridor. Deposits of Thirsty Canyon Tuff and
fragmental tuff have also been mined for decorative stone near Oasis Valley northeast of Beatty.
This stone has been used in some buildings at Beatty and has been sold commercially elsewhere
(David Spicer, personal communication, 2004). |

3.2.5 Diatomite

Diatomite is not known to occur within the corridor. About one mile east of Panaca, a
diatomite deposit exists in the lacustrine Panaca Formation from which minor amounts of
diatomite have been produced historically from a 6- to 10-foot-thick bed (Tschanz and
Pampeyan, 1970).

3.2.6 Fluorspar/Fluorite

Fluorite deposits or occurrences are not known to occur in the corridor. Areas adjacent to
and near the corridor, however, are known to contain such occurrences. Geochemical samples
collected from a small prospect pit near the corridor in the eastern Goldfield mining district were
found to contain minor amounts of fluorite (Tingley et al., 1998).

Elsewhere near the corridor, significant production has occurred from the Bare Mountain
and the Quinn Canyon mining districts. Metallurgical-grade fluorspar was mined continuously
for more than 60 years in the Bare Mountain mining district. In this district, ﬂljorspar is
associated with gold and mercury mineralization (Tingley, 1984). Nearly 30,000 tons of
fluorspar ore, mainly from replacement deposits in Paleozoic limestone, were mined from

numerous mines and prospects in the Quinn Canyon mining district (Papke, 1979). The geologic

environments associated with the Bare Mountain and Quinn Canyon fluorspar deposits, however,

are not inferred to project into the corridor. As such, these deposits are not considered to affect

the fluorite potential in the corridor.

3.2.7 Natural Aggregate (including Sand and Gravel)

The corridor and surrounding areas contain vast amounts of sand and gravel, as well as
large amounts of material suitable for the production of high-quality crushed stone. Large
amounts of sand and gravel derived from Paleozoic carbonate highlands are available in alluvial

fans in the eastern part of the corridor. The valleys and alluvial fans in the western and central
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parts of the corridor also contain large amounts of sand and gravel, much of which is probably
sound, durable, welded ash-flow tuff. However, some structurally inferior, non-welded and
bedded tuff fragments are probably also present in many areas. In addition, large areas of altered
volcanic rock that contain deleterious materials such as clay minerals and reactive silica are

known to occur, particularly near precious- and base-metal deposits.

Sand and gravel deposits have been mined from along US Highways 95, 93, and 6, and
State Route 375, primarily by NDOT (Weitzel, 1998). Information obtained from BLM’s
LR2000 database indicates numerous sites in Lincoln, Nye, and Esmeralda Counties where
NDOT has obtained permission to use these materials.

Numerous areas containing likely sources for crushed-rock aggregate occur within and
near the corridor. A limestone quarry near Bennett Pass/Highland Peak located just outside the
corridor has some minor past production. This site is believed to have been a source for
carbonate-mineral smelting fluxes. for use in the Highland and Bristol Range mining districts
(Papke and Castor, 2003).

Volcanic cinder occurs near the corridor in the Crater Flat area in western Nye County
(Papke and Castor, 2003). Volcanic cinders have been quarried from a Quaternary basaltic
cinder cone about one mile north of Highway 95, southeast of Beatty.

The large'st quarry in Lincoln County was the quartzite quarry in a canyon about a mile
north of Caliente. The uppermost part of the Prospect Mountain Quartzite was quarried there,
producing railroad ballast for the railroad and aggregate for contractors working on local
construction projects (Tschanz and Pampeyan, 1970). This quarry was not in operation during
the field reconnaissance of June and October 2004 (Shannon & Wilson, 2005a, b).

3.2.8 Perlite

Perlite occurs within the corridor just south of the town of Caliente (Papke and Castor,
2003; Tingley, 1998)'. At this location and along outcrops in Clover Valley Canyon, perlite has
been produced from two adjacent deposits, probably part of a single flat-lying mass overlying a
rhyolite flow. The two deposits include the Minto deposit, which is approximately 60 feet thick,
and the Eccles deposit, which is approximately 150 feet thick.

21-1-20102-035-Final-R 1 .doc/wp/LKD 12/1/2005

Prepared using MS-WORD 2003




The Acoma deposit, located east of the corridor, lies on or is partly covered under a dark
reddish andesite. The deposit contains both “onion skin” and “sugar loaf” perlite. The deposit is
reported to be more than 5,000 feet long, 2,600 feet wide, and 30 feet thick (Cochran, 1951).

3.2.9 Pozzolan

As used herein, pozzolan is a highly siliceous.or siliceous and aluminous variety of
pumicite that, when pulverized, will react with calcium hydroxide in the presence of water to
strengthen concrete (Malhotra and Mehta, 1996). Pozzolan deposits are not known to occur
within the corridor (Wilson, 2004; Fant, 1996). Several miles north of Panaca, adjacent to the
northwest corner of Cathedral Gorge State Park, 8- to 15-feet-thick beds of volcanic ash altered
to pozzolan are intercalated with gently dipping, lacustrine clay shale, siltstone, and sandstone of
the Tertiary Panaca Formation (Wilson, 2002; Free, 2004). Pozzolan has been mined
intermittently since the 1920s from the Lory Free pit, just north of Cathedral Gorge Stake Park,
but to date, use of this resource has not proven to be economically feasible (Free, 2004). Permits
have been issued recently'to resume mining at the Lory Free pit (renamed the Portal mine) and to
develop mines at a few nearby sites where pozzolan has been found since 2000 (Wilson, 2002;
Free, 2004). Presently authorized pozzolan mines conflict with recreational use and proposed .

expansion of Cathedral Gorge State Park and could disturb paleontological sites within the park
(Wilson, 2002; Free, 2004).

3.2.10 Pumice and Pumicite

Occurrences or deposits of pumice and pumicite are not known to occur within the
corridor. Pumice and pumicite are known to occur near the corridor at Beatty, near Panaca
(Papke and Castor, 2003; Tingley et al., 1998), and in the Bare Mountain mining district
(Cornwall, 1972). '

3.2.11 Saline Minerals

Known production of saline minerals has not been reported from the corridor (Papke and
Castor, 2003; Tingley, 1998; Papke, 1976; Kleinhampl and Ziony, 1984; Albers and Stewart,
1972; Cornwall, 1972; Tschanz and Pampeyan, 1970). The several playas that occur within the
corridor (Mud Lake and small playas in Sarcobatus Flat, Stonewall Flat, Alkali Flat, and Dry
Lake Valley) are not known to contain commercial deposits of saline minerals.
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Historical production of sodium minerals, primarily as halite, has occurred in the vicinity
of the corridor. A significant amount of by-product halite has been produced from the lithium-
brine operation at Silver Peak Marsh in Esmeralda County 20 miles west of Goldfield (Albers
and Stewart, 1972; Papke, 1976). Elsewhere in Esmeralda County, Tingley (1998) and Papke
(1972) report a halite occurrence in Alkali'Spring Valley, about 15 miles southwest of Tonopah.
Papke (1976) reports limited production of halite from Butterfield Flat in Railroad Valley 25
miles north of the corridor. Butterfield Flat also has a large deposit of gaylussite at depths
exceeding 660 feet, as substantiated by data from petroleum exploration wells (Kleinhampl and
Ziony, 1984). ' ‘

In the playas within the corridor and elsewhere in Nevada, sodium minerals are more
common and occur in more variety than do potassium minerals (Papke, 1976). Sylvite was
reported as a minor evaporite mineral at Silver Peak Marsh by Papke (1976), but Alan R.
Buehler, the supervisory geologist at BLM’s Tonopah Field Office, indicates (written
communication, 2005) that-salt stockpiles from this mining district contain major quantities of

" sylvite. Kleinhampl and Ziony (1984) reported minor amounts of potassium in brines discharged

from drill holes and sylvite in surface salt encrustations at Butterfield Marsh in R_aiiroad Valley.

3.2.12 Silica

Silica occurs within and near the corridor. Ceramic-grade silica has been mined from the
Bare Mountain mining district (silicon mine) near Beatty (Papke and Castor, 2003; Tingley,
1998). Lump silica, which is useful for metallurgical fluxes, has been produced from the Cuprite

mining district near Stonewall Flat (Tingley et al., 1998).

A large volume of silica-rich rock exists in the corridor and nearby areas, generally as
replacement deposits in the silicic volcanic rocks of the western and far eastern portions of the
corridor. These rocks were formed by nearly complete replacement of rhyolite by hydrothermal
alteration quartz. Because of this origin, these rocks probably contain too much alumina for

commercial silica (Tingley, 1998).

3.2.13 Sulfur

Sulfur occurs within the corridor near the northeastern end of the Cuprite mining district
(Albers and Stewart, 1972). Mineralization consists of gold-bearing veins in Tertiary rhyolite
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and native sulfur in altered Tertiary tuffaceous sedimentary rocks and welded tuffs. A few |
shipments of sulfur were made before 1909, and a considerable number since 1909 (Lincoln,
1923). Field reconnaissance in this area found evidence of recent mining claims, trenching, and

drilling.

3.2.14 Zeolites

Occurrences and deposits of zeolite minerals are known to occur within and near the
corridor. Zeolite minerals are not chemically stable over long periods of geologic time, and
economically valuable zeolite deposits older than Cretaceous in age are unlikely (Olson, 1994).
Zeolite deposits are common in Nevada. While known closed-system-type deposits are
generally confined to north-central Nevada, several open-system-type deposits are located in or

near the corridor in southern Nevada.

Numerous open-system-type zeolite deposits exist in altered Pliocene ash-flow tuffs near
the town of Beatty, near Beatty Wash, and along Silicon Mine Road 5 miles northeast of Beatty.
Other zeolite occurrences in the Beatty area include similar ash-flow tuff deposits in the
Bullfrog, Transvaal, and Bare Mountain mining districts. Elsewhere near the corridor, zeolite
deposits occur south of Caliente and in the Goldfield mining district. |

33 Oil and Gas

No producing oil and gas wells lie within the corridor. The nearest produciné areas are the 10
small oil fields in Railroad Valley in northeastern Nye County .(s'ee Plate 2). Production in
Railroad Valley began in 1954, with the most recent discovery in 1998 (Davis, 2003). Total
production from these fields through 2003 was almost 43 million barrels, which amounts to
about 88 percent of the total oil production in Nevada (Davis, 2003). Only a very small amount
of by-product natural gas has been produced from Nevada's oil wells through 2003 (Energy
Information Administration, 2005). |

Only one exploratory hole has been drilled within the corridor. Drilled in 1986 in northern
Lincoln County, Amoco Production Company Garden Valley No. 1 reached a depth of 6,401 feet
and was dry (Hess, 2004). Several other dry holes have been drilled near the corridor in
northeastern Nye and northern Lincoln Counties (see Plate 2). '
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Several active and pending oil and gas leases exist within and near the corridor. The locations of
these leases are shown in Plate 2. A more complete description of oil and gas in Nevada is

‘contained in Appendix D (see Section D.3).

34 Geothermal Energy

Geothermal features within and near the corridor are illustrated in Plate 3. The following
paragraphs, derived largely from Shevenell and Garside (2003), describe the most important

thermal features in this region. .

Beatty Warm Springs — Numerous warm springs occur near Beatty. The springs form a trend
that is parallel to US Highway 95 north of Beatty and approximately 1 to 2 miles west of the
corridor. Hick's Hot Springs, located 5 miles north of Beatty, are the hottest thermal features in
this area. These springs have reported temperatures of up to 47.2°C, and are used for hot-spring
bathing pools. They flow from alluvium near a contact with altered welded tuff. Mariner et al.
(1983) estimated a reservoir temperature of 72°C for Hick’s Hot Springs. The Revert Hot Springs
are located about 1.5 miles north of Beatty and are the municipal water source for the town of

Beatty; water temperature is 23.8°C.

Sarcobatus Flat and Scotty’s Junction — Several thermal springs are located in Sarcobatus Flat
parallel to U.S. Highway 95 south of Scotty’s Junction. The springs are about 22°C, which is
about 9°C higher than mean groundwater temperature in the area. While surface springwater
temperatures do not necessarily indicate a geothermal heat source at depth, a single hot well,

with a temperature of 42°C, was drilled at the south end of Sarcobatus Flat.

Stonewall Flat — Several heat-flow wells have been drilled in the vicinity of Stonewall Flat.

Data from these wells indicate a geothermal gradient in this area of about 100°C per km.

Hot Springs West of Routes 6 and 25 (Warm Springs) — Thermal springs with temperatures
up to 61°C occur at the southern end of the Hot Creek Range, just east of the range-bounding
fault. The springs issue from alluvium and form a 20-foot-high travertine terrace. The high
concentration of dissolved carbonate in the water is probably due to subsurface circulation

through brecciated carbonate rock near and along the range-bounding fault.
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Pedro Spring — Several thermal springs occur in the Pedro Spring area in northern Nye County
about 12 miles south of Warm Springs Summit on the eastern flank of the Kawich Range. The

highest reported temperature is 28.9°C at Reveille Mill spring (Shevenell and Garside, 2003).

Cedar Spring — Thermal springs with a temperature of about 25°C occur about 30 miles south-

southeast of Warm Springs Summit on the east flank of the Kawich Range.

Bennett Spring — Bennett Spring is located 10 miles north of Caliente in the southern Highland
Range. Shevenell and Garside (2003) report a water temperature of the spring of 24°C.

Caliente Warm Springs — Shevenell and Garside (2003) report water temperatures of 37.7°C to
62°C from the Caliente Warm Spfings. Water from the springs is used in direct applications,
including bathing pools in Caliente and a heat pump in the Lincoln County hospital. The springs
apparently issue along faults (Garside, 1994; Shevenell and Garside, 2003). In addition to the

springs, this area has several geothermal wells with water temperatures up to 97°C. The town of
Caliente uses three wells located north and west of the town for its municipal water supply.

Panaca (Owl Warm Springs) — Panaca Warm Spring is located just north of the town of Panaca

and has a temperature of about 30°C. The spring issues from a fault displacing Paleozoic
limestone against alluvium. The town of Panaca uses water from this spring as a public water

supply and to fill a public bathing pool. Several warm wells also occur in the vicinity of Panaca
Warm Springs (Shevenell and Garside, 2003).

A single Known Geothermal Resource Area exists within the corridor near Warm Springs
Summit (see BLM Manual 3021 for information about Known Geothermal Resource Areas).
No active or pending BLM geothermal leases occur within the corridor. Use of geothermal
resources within the region is limited to direct application in hot-spring pools and space-heating
applications at Beatty and Caliente (Shevenell and Garside, 2003). Relative to the corridor, the
nearest commercial geothermal power generation facility is located in Lyon County 150 miles
northwest of Tonopah.
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35 Uranium

No uranium occurrences or deposits are known within the corridor. Garside (1973) reports
several occurrences near the corridor in the vicinity of Panaca, Caliente, and the Bare Mountain

mining districts.

Near the town of Panaca, the uranium-bearing mineral carnotite.occurs in flat-lying lacustrine
tuff layers of the Pliocene Panaca Formation. The carnotite occurs in carbonaceous plant
remains, as coatings along joint surfaces and mud cracks, and as small, irregularly shaped
disseminations (Garside, 1973). Slightly anomalous radioactivity also occurs in a green opalized

tuff in the same area.

North of Caliente, slightly anomalous radioactivity occurs in a lens of porphyritic diorite that
parallels an oxidized copper-gold vein in the Cambrian Prospect Mountain Quartzite. In
southern Nye County, anomalous uranium values are reported from the Wagner mining district.
The uranium occurrences in the Wagner mining district are associated with porphyry-copper-
style mineralization and polymetallic veins (Tingley et al., 1998). Anomalous radioactivity
associated with fractures and fault breccias in Tertiary rhyolite and rhyolitic ash-flow tuffs has
been reported in the Bullfrog mining district, the Bare Mountain mining district, and also in
southern Nye County. In the Bare Mountain district, purple earthy fluorite in a series of pipes,
irregular bodies, and veins hosted by Cambrian dolomite are reported. Ore solutions here are
believed to have been derived from a nearby chamber of a Tertiary rhyolite magma that also
erupted a considerable volume of flows, ash-flows, and tuff (Garside, 1973).

Playas in Nevada have been the source for numerous evaporitic minerals and brines, and may

have the potential to contain uranium (Papke, 1976).

A more complete description of uranium occurrences in Nevada is contained in Appendix D (see
Section D.4).

3.6 Gemstones

The term gemstone is applied to any precious or semi-precious stone, especially when it is cut or
polished for ornamental purposes. Turquoise is the only gemstone known to occur within the

corridor. Turquoise forms as a secondary mineral usually within 100 feet of the surface.
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Leached outcrops of disseminated copper and molybdenum may contain turquoise, and its value
as an ore guide is well known to exploration geologists (Morrissey, 1968). A turquoise
occurrence with possible minor production is located within the corridor, just north of US.
Highway 6 at Warm Springs, in W1/2 Sec. 30, T4N, R50E (Alan Buehler, BLM, written

communication, 2005).

Iron-stained and banded chalcedonic quartz, commonly known as chalcedony, has.been collected
for many years from a deposit west of Goldfield near the corridor. The material occurs as tabular
quartz-rich zones, or ledges, associated with advanced silicification and alteration of rhyodacites
and andesites. Although locally referred to as “gem” chalcedony, the material is generally not
recognized as a true gemstone, and as such, the potential for chalcedony is not considered within

the corridor.

4.0 POTENTIAL FOR UNDISCOVERED MINERAL
AND ENERGY RESOURCES

This chapter contains the mineral potential and certainty ratings—and the basis for these
ratings—that have been assigned to the mineral and energy commodities assessed in this report.
The assignment of mineral-potential rating to an area for a certain mineral or energy commodity
is a prediction of the likelihood of the occurrence of a mineral resource. This prediction does not
imply that the resource actually exists in concentrations that are economically extractable or even

potentially extractable, nor does it imply that the quality and quantity of the resource are known.

To increase the confidence in these predictions, mineral- and energy-deposit models are applied,
as applicable, to the geologic characteristics of the area(s) being assessed (these models, and
their geologic characteristics, are described in Appendix D). Because it is unlikely that all of the
geologic characteristics of a particular deposit model will be present in the area(s) being
assessed, professional judgment is used to determine whether the application of a particular
model is reasonable. When the geologic conditions in an area being assessed are judged to "fit"
or partly fit a model, they define a favorable geologic environment. Factors used to determine a
favorable geologic environment for a particular deposit model include, among other things,
suitable rock types and structures, evidence of rock alteration (or lack thereof for certain types of
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mineral accumulations), geochemical and geophysical evidence, evidence from mineral

occurrences, and thermal-maturity data for oil and gas resources.

Once the favorability of the geologic environment has been estimated, the area is assigned a
specific level of potential for the occurrence of a mineral resource. These levels are "H" for high
potential, "M" for moderate potential, "L" for low potential, and "O" for no potential. Each
rating of potential is accompanied by the estimated confidence in this rating. This second rating
is referred to as the level of certainty. The level of certainty is a subjective measure of the
amount, quality, and abundance of data supporting the rating of potential. Certainty is indicated
by the symbol A (insufficient evidence), B (indirect evidence), C (direct evidence), or D
(abundant direct and indirect evidence) (see the rating classification system on the legend in
Plate 1). ’

The assigned mineral-potential ratings for the proposed land withdrawal are shown in Plate 1 for

metallic minerals, in Plate 2 for oil and gas, and in Plate 3 for geothermal resources. Mineral-

potential ratings and associated certainty levels for other mineral commodities assessed in this

report are illustrated in 16 separate figures in Appendix E. The remainder of this chapter
“describes the rationale for the assigned ratings.

4.1 Metallic Minerals Potential

Assessment of the potential for metallic mineral resources was based in large measure on the
jud‘ged geologic similarities between the area being assessed and the geologic attributes of the
mineral-deposit models described in Appendix D (Section D.1). Each area was then assigned a
potential/certainty rating following the process described in Section 4.0.

The potential for metallic minerals was not ranked by specific commodity (e.g., gold, silver, and
copper) or by type of deposit model (see Appendix D). Instead, the metallic mineral potential of
a particular tract of land was estimated by determining the degree to which it contains (a)
suitable plutonic rocks and (b) suitable epithermal systems that are associated with certain
mineral-deposit models. Table 2 categorizes the deposit models that are associated with plutonic
rocks (primarily base-metal deposits) and those associated with epithermal systems (primarily
precious-metal deposits). ' |

21-1-20102-035-Final-R 1 doc/wp/LKD - ‘ 12/1/2005

- 27

Prepared using MS-WORD 2003




TABLE 2
SUMMARY OF METALLIC MINERAL DEPOSIT MODELS

Deposits Associated with Plutonic Rocks Deposits Related to Epithermal Systems

Tungsten Skarn Deposits Hot Springs Gold-silver Deposits

Porphyry Copper & Porphyry Copper-Molybdenum Comstock Epithermal (Quartz-Adularia) Vein Deposits

Deposits (low-sulfidation)

Copper Skarn Deposits Epithermal Quartz-alunite Deposits (high sulfidation)

Zinc-lead Skarn Deposits Volcanogenic Uranium Deposits

Iron Skamn Deposits Sediment-hosted Gold-silver Deposits (uncertain
association)

Polymetallic Replacement Deposits Hot Springs Mercury Deposits

Replacement Manganese Deposits Simple Antimony Deposits

Distal-disseminated Silver-gold Deposits

Polymetallic Vein Deposits

The mineral-deposit models associated with plutonic rocks include deposits for which a genetic

relation with an igneous intrusion can be inferred (described further in Singer, 1996). A

favorable environment is considered to extend 10 km laterally from a pluton, or from the inferred .
subsurface boundary of the pluton. It also includes areas around inferred plutons based on

geophysical data or the occurrence of skarn mineralization. In general, favorable terrain deeper

than 1 km below the surface is not considered in the assessment.

The mineral-deposit models associated with epithermal systems include deposits associated with
volcanic rocks, the distribution of synvolcanic faults, and patterns of magnetic anomalies
(described further in Singer, 1996).

If other studies have previously assessed the mineral potential of parts of the corridor, those
studies were considered in this report and, in many cases, adopted. Similarly, if an area near the
corridor was previously assessed, and the geologic characteristics of the assessed area could be
reasonably extrapolated to exist in the corridor, that assessment was considered in this report

and, in many cases, adopted.

The corridor was segmented into 41 areas for assessing metallic mineral potential (Plate 1). Two
potential/certainty ratings were assigned to each of the 41 areas, one for metallic mineral
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deposits associated with plutonic rocks and a second for metallic mineral deposits associated
with epithermal systems. The two potential/certainty ratings assigned to each type of deposit
apply to the entire area, even though some of the terrain within an area may have little or no
potential for metallic mineral deposits. Hence, the two potential ratings assigned to each area
represent the highest rating assigned to any part of that area. The rationale for the
potential/certainty ratings assigned to each of the 41 areas is discussed below.

AREA 1 — Area 1 is about 3 miles east of the Bare Mountain mining dfstrict. Volcanic rocks
are inferred to exist in the subsurface to depths greater than 1 km (Shannon & Wilson, 2005c,
Plate 3, cross-section 2; Potter et al, 2002). Bedrock exposed at the surface and encountered in
boreholes consists mostly of nonwelded to densely welded rhyolite to rhyodacite ash-flow tuffs
of the Miocene (11.45-14.2 Ma) Timber Mountain, Paintbrush, Crater Flat, and Tram Ridge
Groups and the Calico Hills Formation (Shannon & Wilson, 2005c¢; 2005d). These volcanic
rocks erupted mostly from the Silent Canyon, Timber Mountain, and Claim Canyon Caldera
Complexes, located just north and east of the corridor (Warren et al., 1998; Laczniak et al.,
1996). Quaternary-Tertiary basalt flows occur in the subsurface of Jackass Flat and Crater Flat
and flank cinder cones in Crater Flat within and near the corridor (Shannon & Wilson, 2005c¢;
Slate et al., 1999). Quaternary fan and wash alluvium and eolian deposits cover more than 50
percent of the surface area (Plate 4). High-angle, predominantly north- to north-northeast-
striking faults offset bedrock and alluvium at Yucca Mountain and in Crater Flat (Shannon &
Wilson, 2005¢, 2005d; Simonds et al., 1995).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 1, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area.
A high (D) certainty is associated with the assigned potential rating, because map, borehole, and
geophysical data provide abundant direct and indirect evidence that plutons do not occur at or

near the land surface in Area 1.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for metallic-mineral deposits associated with epithermal systems was assigned to
Area 1, because there are no known occurrences of epithermal metallic-mineral deposits in this

area. A low (B) certainty is associated with the assigned potential rating, because there is’
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indirect evidence to support a potentially favorable geologic environment for these resources.
The numerous faults cutting the tuffaceous rocks underlying most of Area 1 might have acted as
conduits for the rise of solutions containing metallic minerals that were emplaced subsequently

in fracture-controlled zones adjacent to the faults.

AREA 2 — Area 2 is about 2 miles east of the Bare Mountain mining district. The area is largely
covered by Quaternary alluvium, but the Miocene (11.7 Ma) Rhyolite of Fluorspar Canyon,
which consists of nonwelded ash-fall tuff, crops out within the area, and a Quaternary basalt
cinder cone rises just east of the area (Shannon & Wilson, 2005¢, Figure 3). High-angle,
predominantly north- to north-northeast-striking faults offset bedrock and alluvium (Shannon &
Wilson, 2005¢; Simonds et al., 1995).Volcanic rocks are inferred to exist to depths greater than

1 km (Shannon & Wilson, 2005c¢, Plate 3, cross-section 2; Potter et al, 2002).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)

potential for plufon-related metallic-mineral deposits was assigned to Area 2, because there are

no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A

high (D) certainty is associated with the assigned potential rating, because map, borehole, and

geophysicaAl data provide abundant direct and indirect evidence that plutons are not present at or .

near the land surface in Area 2.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for metallic-mineral deposits associated with epithermal systems was assigned to
Area 2, because-there are no known occurrences of epithermai metallic-mineral deposits in this
area. A low (B) certainty is associated with the assigned potential rating, because there is
indirect evidence to support a potentially favorable geologic environment for these resources.
The numerous faults cutting the tuffaceous rocks underlying most of Area 2 might have acted as
conduits for the rise of solutions containing metallic minerals that were emplaced subsequently
in fracture-controlled zones adjacent to the faults.

AREA 3 — Area 3 encompasses the northernmost part of Crater Flat, Tram Ridge (a western
extension of Yucca Mountain), and the eastern part of Oasis Valley (Shannon & Wilson, 2005c,
table 5 and fig. 3). Bordered by high-angle faults responsible for the uplift of Yucca Mountain
on the east and Bare Mountain on the west, Crater Flat is a graben (Shannon & Wilson, 2005¢,
Plate 3, cross-section 2). Where the corridor crosses Crater Flat, outcrops of the Miocene
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Rhyolite of Fluorspar Canyon, Tertiary landslide deposits, and Pleistocene fan alluvium are
present (Potter et al., 2002). In the subsurface, the Tertiary volcanic rocks thicken westward and
are as much as 13,000 feet thick against the Bare Mountain Fault. At Tram Ridge, a domal

| uplift, the corridor crosses fault blocks of the Miocene Timber Mountain, Paintbrush, and Crater
Flat Groups, in which the volcanic rocks are as much as 5,000 feet thick (Fridrich et al., 1999b).
In the same structural block as Bare Mountain, the Tertiary volcanic rocks forming Tram Ridge
are separated from the Paleozoic sedimentary rocks forming Bare Mountain by the high-angle,
northeast-striking Tate’s Wash Fault (Fridrich et al, 1999a). In eastern Oasis Valley, the corridor
mostly traverses poorly consolidated Tertiary sedimentary rocks and Quaternary alluvium, but
partially to densely welded, rhyolite to rhyodacite ash-flow tuffs and lava flows of the Miocene
(10.3-11.7 Ma) Timber Mountain Group and Volcanics of Fortymile Canyon crop out in the
Hogback on the east side of the ephemeral Amargosa River (Fridrich et al,, 1999b). East of the
Hogback, which was uplifted along the Hogback Fault, as much as 800 feet of Tertiary
sedimentary rocks overlie up to 8,000 feet of Tertiary volcanic rocks near the corridor (Fridrich
et al., 1999b, cross-section A-A’). Batholithic intrusions are inferred from gravity data and

~ limited outcrops to underlie the Tertiary volcanic rocks in Oasis Valley and at Tram Ridge and

the Paleozoic sedimentary rocks at Bare Mountain (Fridrich et al., 1999b).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. Alow (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 3, because there are |
no known occurrences of metallic minerals associated with plutonic rocks in this area. A
moderate (C) certainty is associated with the assigned potential rating, because there is indirect
evidence that plutonic rocks exist within Area 3. This evidence includes inferences from
mapping and gravity modeling that plutons exist beneath Bare Mountain, Tram Ridge, and
eastern Oasis Valley at depths of <2.5 miles. Hydrothermal solutions could have deposited

metallic minerals in plutons and surrounding rocks.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/D. A high
H) potenfial for metallic-mineral deposits related to epithermal systems was assigned to Area 3
because of known production from mines excavated in epithermal deposits within this area and
the application of metallic-mineral deposit models described by Singer (1996) to this area. The
corridor crosses the northeast corner of the Bare Mountain mining district (Plate 1), where the

district is underlain entirely by Tertiary volcanic rocks. Although most production from this
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district has occurred from Paleozoic sedimentary rocks cropping out at Bare Mountain (see
Appendix C for discussions of the Daisy and Sterling mines), the Thompson mine and numerous
prospects are located in the volcanic rocks where they are oxidized, hydrothermally altered, and
extensively fractured in fault zones (Shannon & Wilson, 2005a, Appendix, v. 1). The Thompson.
mine, on Tram Ridge, produced small amounts of mercury from cinnabar seams and spheres in
silicified and opalized, rhyolitic ash-fall tuff prior to 1944 (Cornwall, 1972). The mine was
inactive when visited in July 2004 (Shannon & Wilson, 2005a, Appendix, v. 1). A high (D)
certainty is associated with the assigned potential rating because of abundant direct and indirect
evidence in support of this rating. Evidence includes the Thompson mine, the mapped
occurrence of geologic conditions similar to those at the mine throughout Tram Ridge, and hot
springs, indicative of a buried heat source, that issue between Beatty and Springdale, not far from
Area 3 (see Reiner et al., 2002, and Fridrich et al., 1999a, for discussions of these springs).

AREA 4 - Extending from the Amargosa River channel to the topographic divide with
Sarcobatus Flat, Area 4 includes the western part of Oasis Valley and the northeast edge of Oasis
Mountain, the easternmost feature of the Bullfrog Hills (Shannon & Wilson, 2005c, table 5 and
fig. 3). In Oasis Valley, a thin (<3,000-foot-thick) section of Miocene.and Oligocene volcanic

rocks and landslide breccias capped by Tertiary sedimentary rocks and Quaternary alluvium
unconformably overlies latest Proterozoic to late Paleozoic limestone, dolomite, argillite, and
quartzite (Shannon & Wilson, 2005¢, Plate 3, cross-section 2; Fridrich et al., 1999b; Slate et al.,
1999). Partially to densely welded, rhyolite to rhyodacite ash-flow tuffs and lava flows of the
Miocene (10.3 to 11.7 Ma) Timber Mountain Group and Volcanics of Fortymile Canyon crop
out at Oasis Mountain (Fridrich et al, 1999b).

Potentidl/Certainty Jor Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 4, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because there is indirect
evidence in support of this rating. Gravity modeling indicates that Late Proterozoic and
Paleozoic sedimentary rocks underlie outcropping Tertiary volcanic and sedimentary rocks in
Area 4 to a depth of at least 20,000 feet below the land surface (Fridrich et al., 1999b, cross-
section B-B’). o

21-1-20102-035-Final-R 1 .doc/wp/LKD 12/1/2005

32
Prepared using MS-WORD 2003




Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: M/C. A
moderate (M) potential for metallic-mineral deposits related to epithermal systems was assigned
to Area 4, because epithermal metallic-mineral deposits are known to occur near the corridor,
and metallic-mineral deposit models described by Singer (1996) are applicable to this area. The
corridor crosses the northeast corner of the Bullfrog mining district (Plate 1; Cornwall, 1972).
Mines in this district generally produced disseminated gold and silver from quartz-calcite-pyrite
veins in rhyolitic, welded ash-flow tuffs cut by steeply dipping normal faults (Cornwall, 1972).
Although most of the historic mining activity in this district occurred >5 miles from the rail
corridor, a prospect trench, pits, and tailings dumps were observed in July 2004 on the north side
of Oasis Mountain, about 1 mile southwest of the corridor (Shannon & Wilson, 2005a,
Appendix, v. 1). At this site, minor mineralization in altered tuff appeared to be related to a
northeast-trending shear zone. A moderate (C) certainty is associated with the assigned potential
rating because there is some direct and indirect evidence in support of this rating. This evidence
includes the extrapolation of the mineral occurrence discussed above along strike toward the rail
corridor, the existence of tuff in the subsurface of Oasis Mountain and Oasis Valley similar to
mineralized host rocks in the Bullfrog District, and hot springs, indicative of a buried heat
source, that issue between Beatty and Springdale, not far from Area 4 (see Reiner et al., 2002,
and Fridrich et al., 1999a, for discussions of these springs).

AREA 5 — Area 5 extends from the northwest corner of Oasis Valley into the eastern edge of
Sarcobatus Flat (Shannon & Wilson, 2005¢, table 5 and fig. 3). The area is underlain by poorly
consolidated Tertiary sandstone and conglomerate and early Pleistocene to Holocene fan
alluvium, which are dissected by washes containing Holocene channel alluvium (Fridrich et al.,
1999b). '

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 5, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because there is indirect
evidence in support of this rating. Gravity modeling indicates that plutonic rocks are not likely
to occur within thousands of feet of the land surface in Area 5 (Fridrich et al., 1999b, cross-
section B-B’). |
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Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/D. A low A .
(L) potential for metallic-mineral deposits related to epithermal systems was assigned to Area 5,

because there are no known occurrences of epithermal metallic-mineral deposits in this area. A

high (D) certainty is associated with the assigned potential rating, because there is no evidence to

support the possible existence of these resources in Area 5.

AREA 6 — Area 6 is located almost entirely within Sarcobatus Flat, although the southern edge
of the area abuts Springdale Mountain, the northernmost of the Bullfrog Hills (Shannon &
Wilson, 2005c, table 5 and fig. 3). In Sarcobatus Flat, the corridor mostly crosses Holocene
alluvium veneering a Pleistocene alluvial fan that slopes southwest from Pahute Mesa (Workman
et al., 2002). Locally, the corridor crosses closed depressions filled with Quaternary eolian and
playa deposits. At Springdale Mountain, mostly rhyolite, trachyte, dacite, and andesite lava
flows of the Miocene (9.3 to 10.4 Ma) Trachyte of Donovan Mountain, Rhyolite of Springdale
Mountain, and Andesite of Sarcobatus Flat are exposed (Fridrich et al., 1999b; Slate et al., 1999).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low L)
potential for pluton-related metallic-mineral deposits was assigned to Area 6, because there are
known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A

moderate (C) certainty is associated with the assigned potential rating, because indirect evidence
supports a potentially favorable geologic environment for plutonic or epithermal metallic-
mineral deposits. A well in southeastern Sarcobatus Flat discharges warm (42°C) water

(plate 3), and Pliocene (4.6 Ma) basalt flows form the Thirsty Mountain shield volcano just
northeast of Sarcobatus Flat (Plate 4).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/C. A low
(L) potential for metallic-mineral deposits related to epithermal systems was assigned to Area 6,
because there are no known occurrences of epithermal metallic-mineral deposits in this area. A
moderate (C) certainty is associated with the assigned potential rating, because indirect evidence
supports a potentially favorable geologic environment for plutonic or epithermal metallic-
mineral deposits. A well in southeastern Sarcobatus Flat discharges warm (42°C) water

(plate 3), and Pliocene (4.6 Ma) basalt flows form the Thirsty Mountain shield volcano just
northeast of Sarcobatus Flat (Plate 4).
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AREA 7 — Area 7 is located entirely in Sarcobatus Flat (Shannoh & Wilson, 2005¢, table 5 and
fig. 3). Southeast of Coba Mountain, the corridor mostly crosses Holocene and late Pleistocene
fan alluvium, but fine-grained Quaternary playa sediments are present in topographic depressions
(Slate et al., 1999). Coba Mountain, which is flanked at the land surface by Quaternary eolian
sand ramps, is formed by the Miocene (9.6 to 9.9 Ma) Basalt of Black Mountain (Slate et al.,
1999). These same basalt flows, bordered by welded, trachytic ash-flow tuff of the Miocene
(11.45 to 11.7 Ma) Timber Mountain Group, form a southward-extending prong of Pahute Mesa
north of where Coba Mountain terminates. Northwest of Coba Mountain, Sarcobatus Flat is
dominated by early and middle Pleistocene alluvial fans sloping southwest from Pahute Mesa
(Workman et al., 2002).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low @D
potential for pluton-related metallic-mineral deposits was assigned to Area 7, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
moderate (C) certainty is associated with the assigned potential rating because indirect evidence
supports a potentially favorable geologic environment for plutonic or epithermal metallic-
mineral deposits. Basalt flows in Area 7 that erupted from the Black Mountain Caldera, to the

north, might have been associated with an intrusive body and mineralizing solutions at depth.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/C. A low
(L) potential for metallic-mineral deposits related to epithermal systems was assigned to Area 7,
because there are no known occurrences of epithermal metallic-mineral deposits in this area. A
moderate (C) certainty is associated with the assigned potential rating, because indirect evidence
supports a potentially favorable geologic environment for plutonic or epithermal metallic-
mineral deposits. Basalt flows in Area 7 that erupted from the Black Mountain Caldera, to the
north, might have been associated with an intrusive body and mineralizing solutions at depth.

AREA 8 — Most of Area 8 is located in Sarcobatus Flat, but its eastern edge abuts Pahute Mesa
(Shannon & Wilson, 2005c, table 5 and fig. 3). The land surface of Area 8 is dominated by early
and middle Pleistocene alluvial fans that slope southwest from Pahute Mesa (Workman et al.,
2002). In the center of Area 8, Tolicha Wash emerges from a canyon incised into Pahute Mesa
and terminates in a Holocene to late Pleistocene alluvial fan. Alluvium filling the channel of
Tolicha Wash also is Holocene to late Pleistocene in age (Workman et al., 2002). Pahute Mesa
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within and adjacent to Area 8 is underlain mostly by rhyolitic to trachytic, welded ash-flow tuff
of the Miocene (11.45 to 11.7 Ma) Timber Mountain Group and andesite to basalt lava flows of
the Miocene (9.3 Ma) Andesite of Sarcobatus Flat (Slate et al., 1999; Minor et al., 1993). These
volcanic rocks are overlain locally by Miocene conglomerate, sandstone, and siltstone, intruded

by plugs of porphyritic rhyolite and rhyolite breccia, and cut by predominantly north-northeast-

to north-northwest-striking, high-angle faults (Tingley et al., 1998; Minor et al., 1993).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: M/B. Tingley et al.
(1998) estimated a moderate (M) potential for bulk-mineable gold-silver deposits and
disseminated precious metal deposits in the vicinity of argillized domes, dikes, and plugs in and
near Area 8 and assigned a low (B) certainty level to this estimate. Tingley et al. (1998)
estimated a moderate resource potential in areas where geologic, geochemical, and geophysical
data and mineral-deposit models indicate a reasonable likelihood of finding a geologic
environment favorable for resource occurrence. Although Area 8 crosses the southern edge of
the Clarkdale mining district (Plate 1), no ore bodies in intrusive rocks have been discovered in
the area of overlap, and finding mineral deposits in small intrusive bodies buried at unknown
depths can be expected to require extensive exploration.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/C. Tingley
et al. (1998) estimated a high (H) potential for finding small-tonnage, bonanza-vein, gold-silver
deposits in and near Area 8 and assigned a moderate (C) certainty level to this estimate. Tingley
et al. (1998) estimated a high resource potential in areas where geologic, geochemical, and
geophysical data and mineral-deposit models indicate a high likelihood of finding a geologic
environment favorable for resource occurrence. The corridor crosses the southern edge of the
Clarkdale mining district (Plate 1). Two mines in this district, the Clarkdale and Yellow Gold
mines, produced most of the ore from this district, but shallow shafts, short adits, and numerous
shallow pits are scattered between the Clarkdale and Yellow Gold mines, on ridges south and
southwest of the Yellow Gold mine, and in a valley southwest of the Yellow Gold mine (Tingley
etal.,, 1998). From 1932 to 1951, the district is knownto have produced 316 tons of ore yielding
160 ounces of gold and 398 ounces of silver (Tingley et al., 1998; Cornwall, 1972). Both the
Clarkdale and Yellow Gold mine workings are situated along quartz-éa]cite and quartz-calcite-
barite veins and breccias in steeply dipping fault zones that cut hydrothermally altered Tertiary
sedimentary and intrusive rocks and ash-flow tuff of the Timber Mountain Group (Tingley et al.,
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1998). Quartz and calcite veins, silicified fractures, faults, and hydrothermal alteration extend
from the mine workings nearly to U.S. 95; the ridge northwest of Tolicha Wash is composed of
extensively argillized tuff of the Timber Mountain Group underlain or intruded by a dome or
plug of locally silicified and feldspathized, porphyritic rhyolite (Tingley et al., 1998).

AREA 9 — Area 9 is located almost entirely within Sarcobatus Flat, but it abuts Pahute Mesa on
its east side and includes on its north side part of the hills that form a drainage divide with Lida
Valley (Shannon & Wilson, 2005c, table 5 and fig. 3). The land surface is dominated by
Holocene to Pleistocene alluvial fans sloping southwest from Pahute Mesa and northeast from
Gold Mountain and Slate Ridge (Plate 4; Workman et al., 2002). Washes containing Holocene
to Pleistocene alluvium are incised prominently into alluvial fans across the north-central part of
the area. Quaternary fine-grained playa and playa-apron sediments occupy a topographic
depression in the southwest corner of the area and occur on the south side of the Sarcobatus
Flat/Lida Valley drainage divide. Faulted, rhyolitic, nonwelded to densely welded ash-flow tuff
of the Miocene (11.45 to 11.7 Ma) Timber Mountain Group forms this drainage divide. Miocene
thyolite to quartz trachyte lava flows, ash-flow tuff, and ash-fall tuff in the 14.2 to 14.9 Ma

~ Volcanics of Quartz Mountain (including the Tuff of Tolicha Peak) and the 8.3 to 9.0 Ma
Rhyolite of Sarcobatus Flat (including the Rhyolite of Obsidian Butte) crop out on Pahute Mesa
(Workman et al., 2002; Slate et al., 1999; Warren et al., 1998; Minor et al., 1993).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 9, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because reconnaissance-level
geologic mapping provides abundant direct and indirect evidence that plutons do not occur at or

near the land surface in Area 9.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/D. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 9, because there are
no known occurrences of epithermal metallic-mineral deposits in this area. A high (D) certainty
is associated with the assigned potential rating, because reconnaissance-level geologic mapping
provides abundant direct and indirect evidence of a geologic environment unfavorable for the

occurrence of epithermal metallic-mineral deposits in Area 9.
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AREA 10 - Area 10 is-dominated by Stonewall Pass and adjacent hills that form a drainage
divide between Sarcobatus Flat on the south and east and Lida Valley on the north (Shannon &
Wilson, 2005c, table 5 and fig. 3). These hills are underlain, in part, by the Late Proterozoic and
Early Cambrian Wood Canyon Formation, which consists of >1,600 feet of shale, quartzite, and
subordinate limestone (Tingley et al., 1998). The Wood Canyon Formation is intruded by an
andesite plug and overlain by the Miocene (11.45 to 11.7 Ma) Timber Mountain Group
(Workman et al, 2002; Tingley et al., 1998). The Timber Mountain Group in Area 10 consists of
faulted, nonwelded to densely welded, rhyolitic to trachytic, ash-flow and ash-fall tuff (Shannon

. & Wilson, 2005¢; Workman et al., 2002). Holocene to late Pleistocene alluvial fans flanking
outcrops of tuff slope nofth, south, and east from the drainage divide. Alluvial fans sloping west
from Pahute Mesa, on the east side of Area 10, are dissected by a braided wash containing
Holocene to late Pleistocene channel and floodplain alluvium and slide blocks of the Timber
Mountain Group (Shannon & Wilson, 2005¢, table 5).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: H/C. Area 10
encompasses the Wagner mining district (Plate 1), in which known mineralization is restricted to
brecciated quartzite and silicified and brecciated or kaolinized shale of the Wood Canyon
Formation (Tingley et al., 1998). Metallic sulfides, iron oxides, and secondary copper minerals
in samples collected from outcrops, mine shafts and prospect pits contain anomalously high
amounts of copper, cobalt, nickel, mercury, thallium, and other metals. Tingley et al. (1998)
interpreted this suite of enriched elements and the occurrence of mineralization in stockwork
veinlets and silicified breccias to indicate the probable presence in Area 10 of a polymetallic
replacement deposit related to a porphyritic intrusive. Tingley et al. (1998) estimated a high (H)
potential for the production of low-tonnage mixed oxide and sulfide copper ore from this
resource. On the basis of analyzed samples and exploration borehole data, Tingley et al. (1998)
assigned a moderate (C) level of certainty to their estimate of resource potential.

' Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: M/B. A
moderate (M) potential for metallic-mineral deposits related to epithermal systems was assigned
to Area 10 on the basis of generally favorable geologic terrain (Singer, 1996) for this type of
mineral deposit. A low (B)‘certainty is associated with the assigned potential rating, because the
available data provide only indirect evidence in support of this rating (e.g., direct evidence
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supports mineralization associated with plutonic rocks, rather than epithermal systems, according
to Tingley et al., 1998).

AREA 11 — Area 11 is located mostly in Lida Valley, but its eastern edge crosses the lower
slopes of Stonewall Mountain (Shannon & Wilson, 2005c, table 5 and fig. 3). Stonewall
Mountain is the eroded core of a late Miocene (7.5 to 7.6 Ma) caldera, which adjoins Area 11 on
its east side (Plate 4; Weiss and Noble, 1989). An outlier of rhyolitic ash-flow tuff erupted from

"the Stonewall Mountain Caldera protrudes through fan alluvium on the north side of Area 11
(Plate 4; Workman et al., 2002). Outcrops of rhyolitic, nonwelded ash-fall and ash-flow tuff of |
the Miocene Timber Mountain Group border Quaternary playa deposits on the south side of
Area 11 (Plate 4; Shannon & Wilson, 2005¢). Most of Area 11 is covered by a composite
Holocene to Pleistocene alluvial fan that slopes southwest from Stonewall Mountain (Plate 4).
Because of the high-angle northeast-striking Stonewall Mountain fault, the complex north-
northwest striking Sarcobatus Flat-Goldfield Hills fault zone, and other faults shown by
Workman et al. (2002), it is difficult to extrapolate Tertiary volcanic rocks and Cambrian to Late
Proterozoic sedimentary rocks exposed in highlands west and east of Lida Valley (Plate 4)
beneath alluvium within the valley. '

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: M/B. The northern
end of Area 11 intersects the western end of the Stonewall mining district (Plate 1). In the
western part of this district, numerous narrow quartz-calcite veins fill steeply dipping northeast-
to northwest-striking fractures and faults cutting a large monzonite to trachyte stock and rhyolitic
welded ash-flow tuff of the Miocene Rhyolite of Quartz Mountain (Tingley et al., 1998). The
intrusive and volcanic rocks are hydrothermally altered and contain disseminated pyrite where
they are not oxidized. The Stonewall King mine, which was completed in the area about 1911, is
a 240-foot-deep shaft along a vein with silver mineralization (Tingley et al., 1998; Cornwall, |
1972). In the early 1920s, the Yellow Tiger tunnel was driven 1 mile to intercept the workings
of the Stonewall King mine (Tingley etal., 1998). The Yellow Tiger tunnel was reported in
1926 to contain 10,000 tons of ore with an average of 16 ounces of silver and 0.06 ounces of
gold per ton (Tingley et al., 1998). In the 1990s, Tingley et al. (1998) observed five adits

<300 feet long and two shafts <100 feet long that were present in addition to the Yellow Tiger
tunnel and the Stonewall King mine shaft in the western part of the Stonewall district. All of
these workings, which are about 0.25 to 3 miles from Area 11, were abandoned when visited in
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July 2004 (Shannon & Wilson, 2005a). Tingley et al. (1998) estimated a moderate (M) resource
potential, with a low certainty (B), for stockwork-disseminated, low base-metal, silver-gold
deposits at depth in the eastern part of the Stonewall district on the basis of direct and indirect
evidence. This evidence included the style, texture, mineralogy, and trace-element content of
metallic-mineral veins, the mineralogy of altered wall rocks, and the geologic setting. It seems
reasonable to extend this evaluation to the western part of the Stonewall district and, hence, to
Area 11, because of similar geology and mineralization throughout the Stonewall district.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/C. Tingley
et al. (1998) estimated a high (H) resource potential, with a moderate certainty (C), for small-
tonnage, bonanza-vein, low base-metal, epithermal silver-gold deposits at depth in the eastern
part of the Stonewall district on the basis of direct and indirect evidence. This evidence included
the style, texture, mineralogy, and trace-element content of metallic-mineral veins, the:
mineralogy of altered wall rocks, and the geologic setting. It seems reasonable to extend this
evaluation to the western part of the Stonewall district and, hence, to Area 11, because of similar
geology and mineralization throughout the Stonewall district.

AREA 12 —Area 12 is located in Stonewall Flat and on the lower slopes of Stonewall Mountain,
the Goldfield Hills, and the Cuprite Hills (Shannon & Wilson, 2005c, table 5 and fig. 3). Most
of the area is covered by composite Holocene and Pleistocene alluvial fans that slope northwest

from Stonewall Mountain, southeast from the Goldfield Hills, and east from the Cuprite Hills
toward a playa in Stonewall Flat (Plate 4; Workman et al., 2002). At and near the surface, the
Stonewall Flat playa contains Quaternary fine-grained sediments (Shannon & Wilson, 2005c¢).
Washes draining Stonewall Mountain, the Goldfield Hills, and the Cuprite Hills contain
Holocene and late Pleistocene channel alluvium (Plate 4; Shannon & Wilson, 2005¢). In the
northwest part of Area 12, Miocene sedimentary and volcanic rocks form the lower slopes of the
Goldfield Hills (Plate 4). The 13 to 16 Ma Siebert Tuff consists of tuffaceous conglomerate,
sandstone, and shale with thin beds of tuff (Albers and Stewart, 1972); the 7.5 to 7.6 Ma Tuff of
Stonewall Flat consists of rhyolitic, nonwelded to densely welded, lithic-rich, ash-flow tuff
(Shannon & Wilson, 2005¢; 2005d).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: M/B. Area 12
intersects the west end of the Stonewall mining district (Plate 1). Within this district,
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hydrothermally altered monzonite and trachyte stocks related to the late Miocene Stonewall
Mountain caldera are cut by quartz-calcite veins that contain silver and gold mineralization (see
Area 11 for a more complete discussion of the Stonewall district). A moderate (M) resource
potential, with a low certainty (B), for stockwork-disseminated, low base-metal, silver-gold
deposits exists at depth in the Stonewall district (Tingley et al., 1998), and, thus, in Area 12.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/C. Area 12
~ intersects the east end of the Cuprite mining district, as well as the west end of the Stonewall
mining district (Plate 1). In the Stonewall district, within 3 miles of the rail corridor, ‘
hydrothermally altered rhyolitic ash-flow tuff and monzonite and trachyte stocks related to the.
Stonewall Mountain caldera are cut by quartz-calcite veins that contain silver and gold
mineralization (see Area 11 for a more complete discussion of the Stonewall district). A high (H)
resource potential, with moderate certainty (C), for small-tonnage, bonanza-vein, low base-
metal, epithermal silver-gold deposits exists at depth in the Stonewall district (Tingiey et al.,
11998). At the northeast end of the Cuprite mining district, within 2 miles of the rail corridor, the
Tuff of Stonewall Flat and tuffaceous sedimentary rocks in the Siebert Tuff are oxidized and
hydrothermally altered. The hydrothermally altered rocks contain gold-bearing veins and pods
and irregular masses of sulfur (Shannon & Wilson, 2005a; Tingley, 1998; Comwall, 1972).
Some of the host rocks have a tufa-like appearance, possibly related to former hot springs (As
shown on Plate 3, thermal wells are located within and adjacent to Area 12). Numerous adits,
prospect pits, and trenches and evidence of recent exploratory drilling were observed during
visits to the Cuprite district in July 2004 (Shannon & Wilson, 2005a). Despite observed
mineralization, hot water at relatively shallow depths, and a favorable geologic setting, there has
been no production from the Cuprite district in the 100 years since the district was discovered
(Tingley, 1998; Cornwall, 1972). Thus, the district is considered to have a moderate (M)
potential, with low certainty (B), for small-tonnage, bonanza-vein, low base-metal, epithermal -
gold deposits. Considering the highest estimates for the two mining districts intersected by
Area 12, this area is assigned a high (H) resource potential, with moderate certainty (C).

AREA 13 -Area 13, on the south flank of the Goldfield Hills (Plate 4, Workman et al., 2002), is
about 1 mile south of the boundary of the Goldfield mining district (Tingley et al, 1998; Ashley,
1975). Andesite lava flows of the early Miocene (20.8 Ma) Chispa Andesite crop out on the
north side of the area (Shannon & Wilson, 2005¢; Ashley, 1975). Rhyolitic, nonwelded to
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densely welded ash-flow tuff of the late Miocene (7.5 to 7.6 Ma) Tuff of Stonewall Flat crops
out on the west and north sides.of the area (Shannon & Wilson, 2005¢; 2005d). A southeast-
sloping, predominantly early to middle Pleistocene alluvial fan covers most of the land surface in
Area 13 (Shannon & Wilson, 2005¢; Workman et al., 2002). Washes containing Holocene to
late Pleistocene channel alluvium are incised into the fan alluvium and volcanic rocks (Shannon
and Wilson, 2005d; Ashley, 1975).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 13, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because geologic maps and
negative results from prospecting provide direct and indirect evidence that plutons do not occur

at or near the land surface in Area 13.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 13, because there are
no known occurrences of epithermal metallic-mineral deposits in this area. A low (B) certainty
is associated with the assigned potential rating, because there is indirect evidence to support a
potentially favorable geologic environment for these resources in Area 13. This evidence
includes the location of Area 13 between the Goldfield mining district to the north and the
Stonewall mining district to the south. Hydrothermal solutions emanating from the calderas
hosting both of these mining districts might have produced epithermal metallic-mineral deposits
at depth in Area 13.

AREA 14 —Area 14, in the Goldfield Hills, includes most of the Goldfield mining district
(Alternates GF3 and GF4, added since February 2005, extend the boundaries of Area 14 shown
on Plates 1 and 4 from Malpais Mesa on the west to the NTTR on the east). The rail corridor in
this area mostly traverses early Miocene (17.8 to 21.5 Ma) volcanic rocks (Shannon & Wilson,
2005c; 2005d; Ashley, 1975). Most of these volcanic rocks belong to the Milltown Andesite and
the dacite at Goldfield, which generally consist of slightly to moderately altered, fine-grained to
porphyritic, rhyodacite, andesite, and basaltic andesite lava flows, subordinate breccia, and minor
intrusive rocks. In fault zones, these volcanic rocks are hydrothermally altered pervasively,
brecciated, shattered, and partly reduced to clayey gouge. Andesite megabreccia, which consists
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of angular clasts of hydrothermally altered volcanic rocks in variably indurated gouge, occurs on
the southeast side of the area. Strongly foliated, rhyolite lava flows of the Rhyolite of Wildhorse
Spring crop out in the northeast corner of the area. Nonwelded to densely welded, rhyolite to
rhyodacite ash-flow tuffs of the Tuff of Chispa Hills and Fraction Tuff crop out on the north,
west, and south sides of the area. Andesite lava flows of the Chispa Andesite crop out on the
south side of the area. The late Miocene (7.5 to 7.6 Ma) Tuff of Stonewall Flat, which erupted
from the Stonewall Mountain Caldera (see Areas 12 and 13), extends into the south and east
sides of Area 14 (Shannon & Wilson, 2005d). Quaternary-Tertiary basalt flows cap hills and
mesas, especially on the north side of Area 14 (Shannon & Wilson, 2005d). Early Miocene (21
to 21.5 Ma) conglomerate and sandstone, middle Miocene (13 to 17 Ma) Siebert Tuff (ash-fall
tuff intercalated with conglomerate, sandstone, and siltstone), and Quaternary-Tertiary pediment,
alluvial fan, and landslide deposits have relatively small exposure in the area. The Miocene
volcanic and sedimentary rocks are dissected by numerous washes containing Holocene and
Pleistocene channel alluvium. Numerous diversely oriented, generally high-angle faults transect
the Miocene volcanic rocks (Shannon & Wilson, 2005d; Ashley, 1975).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: M/B. The
Goldfield mining district, which was discovered in 1902 (Albers and Stewart, 1972), primarily
contains epithermal precious-metal deposits of the quartz-alunite type (Tingley et al., 1998).
However, Ashley (1990) indicated that an Oligocene intrusive center, about 3.8 miles in
diameter, underlies the early Miocene volcanic rocks, in which most of the district’s producing
mines have been located. Precious-metal deposits occur in the Oligocene intrusive rocks
(Tingley et al., 1998). A moderate (M) potential for pluton-related precious-metal deposits was
assigned to Atea 14, based on the known occurrence of these resources in a favorable geologic
setting. A low (B) certainty is associated with the assigned potential rating, because the extent of
precious-metal occurrences in the buried intrusive center is poorly known relative to reserves of
epithermal precious-metal deposits, and mining the deep pluton-hosted deposits probably would
be more costly than mining the relatively shallow epithermal deposits.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/D. The
Goldfield mining district was described by Tingley et al. (1998) as a largely epithermal,
precious-metal deposit of the quartz alunite type (alunite is a hydrous potassium-aluminosilicate

mineral which is found in areas where volcanic rocks containing potassium feldspar have been
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altered by solutions containing sulfuric acid). From 1903 to 1960, gold-rich, bonanza-vein
deposits were mined from an area of about 0.5 square‘ miles within a 15 square-mile area of
hydrothermally altered volcanic rocks (Ashley, 1990). The gold ore bodies occur in quartz-rich
zones (commonly referred to as ledges) emplaced within larger areas of pervasive clayey
-alteration (Tingley et al., 1998). The tabular ledges commonly follow faults or fractures within
early Miocene volcanic rocks, particularly the Milltown Andesite and the dacite at Goldfield
(Ashley, 1990; Albers and Stewart, 1972). The main area of gold mineralization is located along
the west margin of the Goldfield Caldera (Ashley, 1990). Ore and gangue minerals include
quartz, pyrite, famatinite, tetrahedrite-tennanite, bismuthinite, native gold, gold-silver tellurides,
chalcopyrite, sphalerite, and barite (Tingley et al., 1998). Fluid-inclusion and isotopic studies
indicate that the ores formed at relatively shallow depths from meteoric water heated to
temperatures of 200-300° C (Tingley et al., 1998). From 1903 to 1960, the Goldfield mining
district produced 7,740,154 tons of ore containing about 4.2 million ounces of gold, 1.5 million
ounces of silver, 7.7 million pounds of copper, and 52,000 pounds of lead (Albers and Stewart,
1972). Production peaked in 1910-1911, but ore was produced steadily until 1942. The district
was mostly inactive from 1947 to the 1980s (Shannon and Wilson, 2005a). Heap-leaching low-
grade ore excavated from open-pit mines resulted in the production a few thousand.ounces of
gold per year between 1988 and 1995 (Tingley et al., 1998). Exploration in the mining district,
involving borehole drilling, sub-surface and surface geochemical sampling, and numerous
geophysical surveys, has continued since about 1980 (Shannon & Wilson, 2005a). A high (H)
potential for epithermal metallic-mineral deposits was assigned to Area 14 on the basis of
historical production and proven reserves in the Goldfield mining district (Shannon & Wilson,
2005a; Tingley at al., 1998) and a favorable geologic setting for this type of resource (Singer,
1996). A high (D) certainty is associated with the assigned potential rating, because geologic
maps, exploration holes, geochemical data, and geophysical surveys provide abundant direct and
indirect evidence in support of this rating.

AREA 15 —Area 15 includes the southern part of Montezuma Valley, the northern Goldfield
Hills, the south end of Ralston Valley, and the west side of Mud Lake playa (Alternates GF3 and
GF4, added since February 2005, extend the boundaries of Area 15 shown on Plates 1 and 4
from Montezuma Valley on the west to the NTTR on the east). In Montezuma Valley, the
corridor traverses a remnant early and middle Pleistocene alluvial fan, the middle Miocene
Siebert Tuff, and Quaternary Tertiary basalt flows (Shannon & Wilson, 2005¢, table 5, and
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fig. 3). The northeastern Goldfield Hills are underlain by early Miocene rhyodacite to andesite
welded tuff and subordinate lava flows, which largely are covered to shallow depths by
Pleistocene pediment deposits (Shannon & Wilson, 2005¢). Quaternary-Tertiary basalt flows
cap hills underlain by tuff and are exposed in washes in the northeastern Goldfield Hills, and
they have considerable surface exposure in the northwestern Goldfield Hills (Shannon & Wilson,
2005d). Individual flows typically vary from dense at the bottom to vesicular at the top. The
northern Goldfield Hills are dissected by numerous shallow washes filled with Holocene and
Pleistocene channel alluvium that drain westward to Montezuma Valley and eastward to Mud
Lake. Hoiocene to Pleistocene alluvial fan, pediment; and playa-apron deposits surround Mud
Lake at the south end of Ralston Valley (Bonham and Garside, 1979). Mud Lake is a circular
playa, approximately 20 square miles in area that is underlain by fine-grained sediments with a
relatively deep water table. Hills composed of Quaternary-Tertiary basalt flows locally
overlying Tertiary rhyolite domes, basaltic andesite plugs, or the Siebert Tuff, protrude from the
Quaternary sediments surrounding Mud Lake (Shannon & Wilson, 2005¢; 2005d).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/B. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 15, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
low (B) certainty is associated with the assigned potential fating, because a Cretaceous pluton
containing argentiferous veins might extend beneath alluvial cover into the area from the
Klondyke mining district to the northwest (Plate 1; Bonham and Garside, 1979).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 15, because there are
no known occurrences of epithermal metallic-mineral deposits in this area. A low (B) certainty
is associated with the assigned potential rating, because Area 15 is located between the Goldfield
and Klondyke mining districts (Plate 1). Although the northern boundary of the Goldfield
Caldera, as shown by Workman et al. (2002), is south of Area 15, ore deposits might extend
beneath alluvial cover from the Goldfield mining district to Area 15 along faults cutting
rhyodacite to andesite tuffs and lava flows. However, only scattered prospect pits and shafts
were observed in the northern Goldfield Hills during 2004 and 2005. From 1903 to 1932, the
Klondyke mining district produced 16,606 tons of ore enriched in gold, silver, copper, and lead
(table 1). Ore deposits in the Klondyke district occur in faulted Cambrian and Ordovician
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limestone, chert, siltstone, and argillite that are intruded by irregular bodies and dikes of Tertiary
rhyolite and a small pluton of Cretaceous granite (Shannon & Wilson, 2005a; Bonham and
Garside, 1979). Ore deposits might extend beneath alluvial cover into Area 15 from the
Klondyke mining district, but faults mapped by Bonham and Garside (1979) appear to restrict
the Paleozoic sedimentary rocks and Cretaceous and Tertiary intrusive rocks of the Klondyke
district to the South Klondyke Hills, beyond Area 15.

AREA 16 - Area 16 extends from Ralston Valley into Stone Cabin Valley and includes the
northern edge of Mud Lake playa and the southern tip of the Monitor Hills (Plate 1). With the
exception of two small exposures of Tertiary tuffaceous rocks at the south end of the Monitor
Hills, the area is covered entirely by Holocene to latest Pleistocene playa-apron deposits and
valley-floor alluvium (Plate 4; Shannon & Wilson, 2005¢, Bonham and Garsidé, 1979; Cornwall,
1972). Because drilling in the area generally has been limited to shallow water wells, depths to,
and the nature of bedrock underlying the valley-fill deposits are unknown.

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 16, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because geologic maps and
well logs (Bunch and Harrill, 1984) provide direct evidence that plutons do not occur at or near
the land surface in Area 16.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/D. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 16, because there are
no known occurrences of epithermal metallic-mineral deposits in this area. A high (D) certainty
is associated with the assigned potential rating, because there is no evidence to support the

possible existence of these resources in Area 16.

AREA 17 - Area 17 is located at the southern end of Stone Cabin Valley (Plate 1). The corridor
traverses a valley floor underlain by Holocene to latest Pleistocene alluvium (Plate 4; Shannon &
Wilson, 2005¢c). Water wells in the area indicate that the depth to bedrock exceeds 117 feet

(Bunch and Harrill, 1984). The nature of bedrock underlying the valley-fill deposits is unknown.
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Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 17, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because geologic maps and
well logs provide direct evidence that Iplutons do not occur at or near the land surface in Area 17.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/D. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 17, because there are
no known occurrences of epithermal metallic-mineral deposits in this area. A high (D) certainty
is associated with the assigned potential rating, because there is no evidence to support the

possible existence of these resources in Area 17.

AREA 18 — Area 18 is located in Stone Cabin Valley where the corridor ascends from the valley
floor to the lower part of an alluvial fan sloping west from the Kawich Range (Plate 1). The
Holocene to latest Pleistocene valley floor and alluvial fan deposits are at least 200 feet thick
(Plate 4; Shannon & Wilson, 2005¢; Bunch and Hafrill, 1984). Bedrock beneath the alluvium is
inferred to be similar to the Tertiary volcanic rocks that crop out within and near Area 18.
Tertiary rhyolite crops out at the west end of Area 18. Outcrops in the Kawich Range just east of
Area 18 and within and adjacent to Area 19 mostly include early Miocene to late Oligocene
thyolite lava flows and tuff (discussed further below).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/B. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 18, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
low (B) certainty is associated with the assigned potential rating, because mineralized plutonic
rocks might extend beneath alluvial cover from the Kawich Range into Area 18.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 18, because there are
no known occurrences of epithermal metallic-mineral deposits in this area. A low (B) certainty
is associated with the assigned potential rating, because mineralization similar to that in the
nearby Golden Arrow mining district (Plate 1) might extend into concealed volcanic rocks
assumed to underlie Area 18. '
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AREA 19 — Area 19 extends east from the floor of Stone Cabin Valley to the west side of the
Kawich Range (Plate 1). The west side of the area traverses Holocene to latest Pleistocene

~ alluvium deposited within and adjacent to Willow Creek, a braided, ephemeral stream (Plate 4;
Shannon & Wilson, 2005¢). In wells drilled near the northwest corner of Area 19, the mostly
fine-grained valley-floor alluvium is more than 200 feet thick (Bunch and Harrill, 1984). Coyote
Hole Spring, a warm (29°C) spring issues from the valley-floor alluvium about 0.5 mile west of
Area 19 (Shannon & Wilson, 2005a; Bunch and Harrill, 1984). As the corridor ascends
coalesced alluvial fans on the west side of the Kawich Range, the alluvium becomes increasingly
coarse-grained (Shannon & Wilson, 2005¢). Well-bedded upper fan alluvium generally dips
outward from the mountain front at angles < 5°. The east side of Area 19 intersects the western
edge of the Kawich Range Caldera (Plate 4; Workman et al., 2002). Outcrops of early Miocene
to late Oligocene rhyolite to rhyodacite ash-flow tuff associated with this caldera crop out in the
Kawich Range and as buttes protruding through the upper fan alluvium adjacent to, and on the
east side of Area 19 (Workman et al., 2002; Cornwall, 1972). Early to middle Miocene (?)
rhyolite and andesite intrusive bodies and lava flows crop out as buttes in the southeast corner of
the area (Plate 4; Gardner et al., 1980; Cornwall, 1972). Quaternary-Tertiary basalt overlying
Oligocene tuff forms a small butte north of the Golden Arrow mine (Plate 4; Kleinhampl and
Ziony, 1985). The Kawich Range is a horst with respect to Stone Cabin and Reveille Valleys

because of the range-bounding Hot Creek-Reveille Range Fault on its east side and unnamed en-
echelon faults on its west side (Kleinhampl and Ziony, 1985; Cornwall, 1972). Numerous faults,
including the 30-mile-long, northwest-trending Bellehelen Fault zone, transect the volcanic rocks

exposed in the Kawich Range (Gardner et al., 1980).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 19, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
moderate (C) certainty is associated with the assigned potential rating because available data
provide indirect evidence that plutons associated with mineralization in the Ellendale mining
district 2-8 miles northwest of Area 19 (Plate 1) might extend beneath alluvial cover beyond
known boundaries of the mining district. Between 1908 and 1960, the Ellendale district
produced gold, silver, copper, and barite, principally from the Ellendale and Jumbo mines

(table 1; Kleinhampl and Ziony, 1984). The host rocks at the Ellendale mine are early to middle
Miocene (?) rhyolite domes, plugs, and stocks, whereas the host rocks at the Jumbo mine are
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metamorphosed Cambrian and Ordovician (?) limestone and shale. Bodies of Cretaceous or
Tertiary quartz diorite and diorite porphyry exposed between the Ellendale and Jumbo mines,
extensive metamorphism of Paleozoic rocks in this area, and an aecromagnetic andmaly in the
vicinity of the Jumbo mine suggest that plutons concealed at shallow depths underlie a large part
of the Ellendale district and possibly extend southeast into Stone Cabin Valley (Kleinhampl and
Ziony, 1984). The presence of Coyote Hole (warm) Spring in Stone Cabin Valley indicates that
a heat source at shallow depth, which might be a pluton, extends at least to the northwest edge of
Area 19.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/C. A high
(H) potential for epithermal metallic-mineral deposits was assigned to Area 19, because this area
overlaps the northeastern part of the Golden Arrow mining district. Between 1905 and 1950, this
district produced small quantities of silver and gold from the Golden Arrow, Gold Bar and
Desert shafts and the Jeep claims (Cornwall, 1972). The ore deposits consist of pyritized quartz
veins that occur along faults in early Miocene rhyolitic ash-flow tuff and andesite lava flows
(Cornwall, 1972). In the mid to late 1980s an open-pit, heap leach mine operation along a
northwest trending structure produced an unknown quantity of gold before the mine was
abandoned. The Nevada Bureau of Mines and Geology (2003) reported that ore reserves in the
district as of 1997 were 12.4 million tons with an average of 0.039 ounces of gold per ton. A
moderate (C) certainty is associated with the assigned potential rating because the available data
provide direct evidence in support of this rating. This evidence includes the proximity of Area
19 to historically mined resources in the Golden Arrow district, and exploration by a number of
companies from the late 1980s to the present (2005) that has increased the known size of the ore
deposit in the district (Shannon & Wilson, 2005a).

AREA 20 — Area 20 extends from Stone Cabin Valley to the alluvial fan bordering the west side
of the Kawich Range (Plate 1). The Holocene to late Pleistocene valley-floor and alluvial fan
deposits cover the entire area and are more than 200 feet thick (Plate 4; Shannon & Wilson,
2005c; Bunch and Harrill, 1984). The Kawich Range alluvial fan is moderately dissected by
northwesterly to westerly draining washes. As the corridor ascends the fan, the alluvium
becomes increasingly coarse-grained (Shannon & Wilson, 2005c). Interbedded sand and gravel
layers in the upper part of the alluvial fan dip outward from the mountain front at angles < 5°.
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Bedrock underlying the alluvial fan is assumed to be similar to the early Miocene tuffaceous
rocks exposed in the Kawich Range, about 1 mile east of Area 20 (Gardner et al., 1980).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low {9
potential for pluton-related metallic-mineral deposits was assigned to Area 20, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating because the available data
provide direct and indirect evidence in support of this rating. The direct evidence from geologic
maps and well logs is the thick cover of alluvium throughout Area 20. Indirect evidence for the
absence of this type of resource is the lack of mines in the area, despite the presence of the
Golden Arrow mining district less than 3 miles to the south, the Bellehelen mining district 2
miles to the west, and the Clifford mining district less than 4 miles to the northeast (Plate 1).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/D. A low

(L) potential for epithermal metallic-mineral deposits was assigned to Area 20, because there are

no known occurrences of this type of resource in the area. A high (D) certainty is associated

with the assigned potential rating, because the available data provide direct and indirect evidence

in support of this rating. The direct evidence from geologic maps and well logs is the thick cover .

of alluvium throughout Area 20. Indirect evidence for the absence of this type of resource is the
lack of mines in the area, despite the presence of the Golden Arrow mining district less than 3
miles to the south, the Bellehelen mining district 2 miles to the west, and the Clifford mining
district less than 4 miles to the northeast (Plate 1).

AREA 21 — Area 21 starts on the west side of the Kawich Range, crosses Warm Springs
Summit, a pass between the Kawich Range to the south and the Hot Creek Range to the north,
and ends on the east side of the Kawich Range, just north of Cow Canyon (Plate 1). For the first
3 miles, Area 21 traverses an alluvial fan sloping northwest from the Kawich Range, in which
the sediments are more than 380 feet thick (Plate 4; Shannon & Wilson, 2005¢; Kleinhampl and
Ziony, 1985; Bunch and Harrill, 1984). Outcrops of late Oligocene hydrothermally altered tuff
and lava flows, early Miocene rhyolitic, welded ash-flow tuff, and middle to late Miocene
lacustrine sediments, ash-fall tuff, and basaltic andesite lava flows protrude 'through the fan
alluvium from the vicinity of the Clifford mine to the west side of Warm Springs Summit
(Shannon & Wilson, 2005¢; Gardner et al., 1980). Northeast-striking, high-angle faults along
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which the Kawich Range was uplifted are mapped in this area (Kleinhampl and Ziony, 1985;
Gardner et al., 1980). At Warm Springs Summit, late Oligocene to early Miocene variably
welded ash-flow tuffs terminate against Mississippian and Devonian shale, limestone, and
quartzite on the down-dropped (south) side of the west-northwest-striking Warm Springs Fault
(Whitebread and John, 1992; Kleinhampl and Ziony, 1985; Gardner et al., 1980). The Warm
Springs Fault probably is a factor in the emplacement of Oligocene volcanic rocks against early
Miocene volcanic rocks in the area, intrusion of a rhyolite body into the Oligocene and Miocene
volcanic rocks and the occurrence of warm springs on the east side of Warm Springs Summit,
hydrothermal (chloritic) alteration of the Oligocene volcanic rocks and the rhyolite intrusion, and
late Miocene volcanism on both sides of Warm Springs Summit (Shannon & Wilson, 2005c).
The early Miocene tuffaceous rocks, cut by several northeast-striking, high-angle faults and
overlain in part by hydrothermally altered, late Miocene andesite lava flows, extend from the east
side of Warm Springs Summit to the southeast edge of Area 21 (Shannon & Wilson, 2005¢;
Gardner et al., 1980). The early Miocene volcanic rocks terminate against a range-bounding
fault, from which Black Spring issues (Shannon & Wilson, 2005¢; Kleinhampl and Ziony, 1985).
Downslope from this fault, alluvial fans slope eastward into Reveille Valley, where wells
indicate that the predominantly coarse-grained fan sediments are more than 700 feet thick
(Shannon & Wilson, 2005¢; Plume, 1996; Kleinhampl and Ziony, 1985).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 21, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
moderate (C) certainty is associated with the assigned potential rating, because the available data
provide indirect evidence of a concealed pluton about 0.5 mile north of Area 21. This evidence
is the existence of Warm Springs, which issue at the intersection of U.S. Highway 6 and Nevada
Highway 375 (shown on Plates 1 and 4 as Highway 25). Barite deposits in Devonian (?)
limestone near Warm Springs (Kleinhampl and Ziony, 1984) might be related to this heat source. -

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/C. A high '
(H) potential for epithermal metallic-mineral deposits was assigned to Area 21 because of gold
and silver production from the Clifford mining district, which Area 21 passes through, and
“ongoing exploration within this district. A moderate (C) certainty is associated with the assigned
potential rating because the available data provide direct and indirect evidence in support of this
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rating. The Clifford mining district is about 2 miles south of U.S. Highway 6 (Plate 1). The
Clifford mine, the sole mine in the district (Kral, 1951), is 1,200 to 2,000 feet east-southeast of
the proposed rail alignment (Plate 4; Shannon & Wilson, 2005¢). From 1906 to 1954, the
Clifford mine produced 3,254 tons of gold-sil‘ver ore from quartz-veined rhyolitic tuff and
agglomerate in fault contact with andesite lava flows (Kleinhampl and Ziony, 1984). Although
the mine has been inactive since the mid-1960s, ongoing exploration drilling and geophysical
surveys have found high-gradé gold mineralization beyond historically worked mine shafts.
However, alluvial cover, fault truncation of host rocks for gold mineralization, and historically
small production from the Clifford district suggest that any new production from this minfng
district might be limited. This evaluation of the resource potential in Area 21 ignores the Tybo
mining district, which Area 21 also overlaps (Plate 1), because all of the metallic-mineral
production from this district occurred well north of Area 21 from Paleozoic rocks that are
truncated by the Warm Springs Fault (Kleinhampl and Ziony, 1984; 1985).

AREA 22 — Area 22 is located on the east side of the Kawich Range and in Reveille Valley
(Plate 1). At the start of Area 22, the corridor traverses early Miocene rhyolitic, welded ash-flow
tuff, which terminates against the range-bounding Hot Creek-Reveille Fault (Plate 4; Shannon &
Wilson, 2005¢; Kleinhampl and Ziony, 1985). On the downslope side of this fault, early to .
middle Pleistocene alluvial fan deposits descend into Reveille Valley and merge with
concurrently deposited valley-floor alluvium that is more than 700 feet thick (Shannon &
Wilson, 2005¢; Plume, 1996). Coalesced alluvial fans sloping eastward from the Kawich Range
and valley-floor alluvium cover most of the surface area in Area 22 (Shannon & Wilson, 2005c;
Workman et al., 2002). Reveille Mill Spring, a warm (27°C) spring, issues from valley-floor
alluvium east of the intersection of the Bellehelen Fault zone and the Hot Creek-Reveille Fault
(Bunch and Harrill, 1984), which likely controls the location of this spring. Quaternary-Tertiary
basalt flows locally extend into Area 22 from the west side of the adjacent Reveille Range and
also run down the center of Reveille Valley toward its southern end (Shannon & Wilson, 2005¢;
Workman et al., 2002; Kleinhampl and Ziony, 1985).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 22, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A

high (D) certainty is associated with the assigned potential rating, because geologic maps and
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well logs provide direct evidence in support of this rating. This evidence includes thick alluvium
overlying bedrock in most of the area and the absence of mineralization where bedrock is

exposed.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 22, because there are
no known occurrences of this type of resource in the area. A low (B) certainty is associated with
the assigned potential rating, because there is indirect evidence in support of this rating. Gold
and silver mineralization in Tertiary volcanic rocks of the Bellehelen and Eden mining districts
(Plate 1) might extend east into Area 22 along structural trends in the volcanic rocks that are

concealed by alluvium (see discussion below of the Alien Gold project).

AREA 23 — Area 23 is located at the southern ends of Reveille and Railroad Valleys and
includes the southern tip of the Reveille Range (Plate 1). The surface area is dominated by
Pleistocene to Pliocene (?) alluvial fans sloping east from the Kawich Range and west from the
Reveille Range, Holocene to Pleistocene alluvium flooring Reveille and Railroad Valleys, and
Holocene to late Pleistocene alluvium filling the channels of washes draining from Reveille and
Kawich Valleys into Railroad Valley (Plate 4; Shannon & Wilson, 2005¢; Workman et al.,
2002). The alluvium in a well drilled at the southern end of Reveille Valley is more than

370 feet thick; the alluvium in a well drilled at the southern end of Railroad Valley is more than
465 feet thick (Bunch and Harrill, 1984). Quaternary-Tertiary basalt flows and Oligocene dacite
flows and intrusive domes form plateaus in the center of Reveille Valley and buttes at the
southern end of the Reveille Range (Shannon & Wilson, 2005¢; Gardner et al., 1980; Ekren et
al., 1971).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 23, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
~ high (D) certainty is associated with the assigned potential rating, because geologic maps, well
logs, and exploratory drilling and geophysical surveys related to the Alien Gold project

" (Sandberg, 2004) provide direct evidence that plutons do not occur at or near the land surface in
Area 23.

21-1-20102-035-Final-R 1 .doc/wp/LKD 12/1/2005

53

Prepared using MS-WORD 2003




Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: M/C. A . ‘
moderate (M) potential for epithermal metallic-mineral deposits was assigned to Area 23,

because the Alien Gold project (Sandberg, 2004) has revealed the presence of a silver and gold

ore deposit at depth within and adjacent to the northwest corner of Area 23. The Alien Gold

project consists of 189 unpatented mining claims located in Reveille Valley, 0.25 mile south and

3 miles west of Willow Witch well (Plate 1). Exploration, which began in 1988, has involved

drilling more than 63 boreholes and conducting a resistivity and spontaneous potential gradient

. survey over an approximately 1 square-mile area. Gold and silver occurs in silica and sulfide

veins, disseminated sulfides, stockworks, and breccias where Oligocene rhyolite to rhyodacite

tuffs and related surge deposits, lava flows, vitrophyre, and volcaniclastic rocks have been

silicified and argillized hydrothermally. The ore body, which is concealed by alluvium and the

basalt and dacite lava flows exposed in southern Reveille Valley, appears to consist of broad

zones of low-grade mineralization (0.05 to 1.0 gram of gold per ton) enveloping small zones of

high-grade mineralization (1 to 31 grams of gold per ton). This mineralization most commonly

occurs in the vicinity of faults that strike northwest and dip steeply southwest. A moderate (C) |

certainty is associated with the assigned potential rating, because the Alien Gold project provides

direct and indirect evidence that an ore body with poorly delimited gold and silver concentrations

extends an unknown distance into Area 23. According to Sandberg (2004), the styles of .
mineralization and alteration in this ore body are typical of “low-sulfidation” epithermal ore

deposits in volcanic rocks.

AREA 24 — Area 24 is located at the southeast end of Railroad Valley, where alluvial fans
sloping northwest and west from the Quinn Canyon Range terminate (Plate 1). The area is
covered entirely by Holocene to Pleistocene alluvial fan deposits and valley-floor alluvium, into
which washes containing Holocene to late Pleistocene channel-fill sediments are incised (Plate 4;
Shannon & Wilson, 2005c¢; Workman et al., 2002). Alluvium at the southern end of Railroad
Valley is more than 465 feet thick (Bunch and Harrill, 1984). Paleozoic sedimentary rocks and
Tertiary volcanic rocks exposed in the Quinn Canyon Ranég (Plate 4) are inferred to underlie
alluvium at the southeast end of Railroad Valley. '

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 24, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
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high (D) certainty is associated with the assigned potential rating, because geologic maps and
well logs provide direct evidence that plutons do not occur at or near the land surface in Area 24.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 24, because there are
no known occurrences of this type of resource in the area.. A low (B) certainty is associated with
the assigned potential rating, because geologic maps provide indirect evidence that
mineralization in Paleozoic rocks in the Queen City mining district, near the south end of the

Quinn Canyon Range (Plate 1), might extend beneath alluvium into Area 24.

AREA 25 — Area 25 is located at the south end of the Quinn Canyon Range, just north of where
Nevada State Highway 375 (formerly 25) crosses the range at a low pass known as Queen City
Summit (Plate 1). On the west side of the area, Holocene to Pleistocene alluvial fans slope west
toward Railroad Valley (Plate 4, Shannon & Wilson, 2005¢c; Workman et al., 2002). On the east
side of the area, an early Miocene to late Oligocene porphyritic andesite lava flow is in contact
with, and might overlie Oligocene tuffaceous rocks (Plate 4, Shannon & Wilson, 2005c;
Workman et al., 2002). The Oligocene tuffaceous rocks consist of a series of densely welded,
commonly lithic-rich, partly lithophysal, dacitic (?) to rhyolitic ash-flow tuffs, which are overlain
by thickly bedded, nonwelded, pumiceous, rhyolitic ash-fall and reworked tuff. Two north-
northeast-striking, high-angle faults offset the volcanic rocks in the northeast part of Area 25
(Shannon & Wilsoh, 2005¢), and a north-northwest-striking fault cuts the volcanic rocks in the
southwest part of this area (Workman et al., 2002).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. Alow (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 25, because there are
no known occurrences of metallic mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because geologic maps provide
direct evidence that plutons do not occur at or near the land surface in Area 25.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 25, because there are
no known occurrences of this type of resource in the area. A low (B) certainty is associated with
the assigned potential rating, because there is indirect evidence in support of this rating. This
evidence is the existence of the Queen City mining district just south of Area 25 (Plate 1). From
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1929 to 1943, the Blackhawk mine produced 68 flasks of mercury from quartz-cinnabar veins in
limestone of the Cambrian Nopah Formation (Cornwall, 1972). In 1938, argentiferous galena-
cinnabar-smithsonite veins in the Nopah Formation were prospected, and about 14 flasks of
mercury were produced from the property (Tingley et al., 1998). Although most mines and
prospects in this district historically have been located in the Nopah Formation, cinnabar has also
been found in hydrothermally altered early Miocene to late Oligocene volcanic rocks (Cornwall,
1972). Since 1983, a large part of the district intermittently has been prospected for gold and
silver (Shannon & Wilson, 2005a; Tingley et al., 1998). Mineralization in Cambrian
sedimentary rocks and hydrothermally altered early Miocene to late Oligocene volcanic rocks of
the Queen City district might extend beneath fan alluvium into the west side of Area 25.

AREA 26 — Area 26 is located at the south end of the Quinn Canyon Range and in western Sand
Spring Valley (Plate 1). In the Quinn Canyon Range, on the west side of the area, Oligocene
tuffaceous rocks are in contact with, and possibly underlie an early Miocene to late Oligocene
porphyritic andesite lava flow (Plate 4, Shannon & Wilson, 2005¢; Workman et al., 2002). The
Oligocene tuffaceous rocks consist of a series of densely welded, commonly lithic-rich, partly
lithophysal, dacitic (?) to rhyolitic ash-flow tuffs, which are overlain by thickly bedded,
nonwelded, pumiceous, rhyolitic ash-fall and reworked tuff. Two small bodies of early Miocene

to late Oligocene diorite intrude the Oligocene tuffaceous rocks (Plate 4). In Sand Spring

- Valley, on the east side of the area, the corridor mostly traverses Holocene to late Pleistocene
upper fan alluvium, but outcrops of early Miocene to late Oligocene rhyolitic ash-flow tuff,
andesitic lava flows, and diorite intrusions rise above the fan alluvium (Plate4; Shannon &
Wilson, 2005¢). Two north and northeast-striking, high-angle faults cut the volcanic rocks on
the east side of the area (Plate 4).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low (L)
potential for pluton-related metallic-mineral deposits-was assigned to Area 26, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because geologic maps provide
direct evidence that plutons do not occur at or near the land surface in the area.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/D. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 26, because there are
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no known occurrences of epithermal metallic-mineral deposits in this area. A high (D) certainty
is associated with the assigned potential rating, because geologic maps provide direct evidence

that a favorable setting for this type of resource does not exist in the area.

AREA 27 — Area 27 is located entirely in Sand Spring Valley (Plate 1). Holocene and
Pleistocene alluvial fans, incised by generally shallow, southerly draining washes filled with
Holocene channel deposits, cover most of the surface area (Plate 4, Shannon & Wilson, 2005¢;
Workman et al., 2002). On the west side of the area, a ridge underlain by early Miocene to late
Oligocene rhyolitic ash-flow tuff rises above the alluvium (Plate 4). This ridge is flanked on its
east side by a northeast-striking, high-angle fault that extends north from Area 26 and is partly

concealed by alluvium (Plate 4).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. Alow (L)
potential for pluton-related metallic-mineral deposits was assigned to Area 27, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because geologic maps provide

direct evidence that plutons do not occur at or near the land surface in the area.

’

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/D. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 27, because there are
no known occurrences of epithermal metallic-mineral deposits in this area. A high (D) certainty
is associated with the assigned potential rating, because geologic maps provide direct evidence
that a favorable setting for this type of resource does not exist in the area. |

AREA 28 — Area 28 is located where Sand Spring Valley terminates against the Quinn Canyon
Range, to the north (Plate 1). Holocene and Pleistocene alluvial fans, incised by generally
shallow, southerly draining washes filled with Holocene channel deposits, cover the uppef end of
Sand Spring Valley and extend into the Quinn Canyon Range (Plate 4, Shannon & Wilson, .
2005¢; Workman et al., 2002). On the west side of the area, the northeast-striking fault noted in
Areas 26 and 27 continues into the Quinn Canyon Range, where it brings Oligocene lava flows
of intermediate composition into contact with early Miocene to late Oligocene rhyolitic ash-flow
tuff (Plate 4; Workman et al., 2002). To the east, rock cropping out in the Quinn Canyon Range
mostly consists of early Miocene to late Oligocene densely welded, rhyolitic ash-flow tuff.
Where the corridor crosses a prong extending south from the east side of the Quinn Canyon
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Range, several north-northeast to north-northwest-striking, high-angle faults cut the early
Miocene to late Oligocene tuff (Plate 4, Shannon & Wilson, 2005¢). Two of these faults bring
slivers of Oligocene tuff into contact with the early Miocene to late Oligocene tuff. The
juxtaposition of rocks with different lithologic and hydrologic properties along these faults
disrupts regional ground-water flow and is responsible for McCutchen spring issuing along one
of these faults (Shannon & Wilson, 2005c¢, fig. 3).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/D. A low @L)

- potential for pluton-related metallic-mineral deposits was assigned to Area 238, because there are
no known occurrences of metallic-mineral deposits associated with plutonic rocks in this area. A
high (D) certainty is associated with the assigned potential rating, because geologic maps provide
direct evidence that plutons do not occur at or near the land surface in the area.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems} L/D. A low
(L) potential for epithermal metallic-mineral deposits was assigned to Area 28, because there are
no known occurrences of epithermal metall.ic-mineral deposits in this area. A high (D) éertainty
is associated with the assigned potential rating, because geologic maps provide direct evidence
that a favorable setting for this type of resource does not exist in the area. Although the Quinn
Canyon mining district overlaps the northeast corner of Area 28 (Plate 1), epithermal fluorspar
and related metallic-mineral deposits in this district are located well north of Area 28
(Kleinhampl and Ziony, 1984; Tschanz and Pampeyan, 1970) and, therefore, they are not
relevant in evaluating the resource potential of this area. |

AREA 29 — Area 29 is located in a pass between the Quinn Canyon Range, on the north, and the
Worthington Mountains, on the south, and includes small areas of both mountain ranges
(Plate 1). It also includes a small part of the northwest corner of Garden Valley. Holocene and
Pleistocene alluvial fans slope north and east from the Worthington Mountains and east from the
Quinn Canyon Range into Garden Valley (Plate 4, Workman et al., 2002). Rock cropping out in
the Quinn Canyon Range consists of early Miocene to late Oligocene densely welded, rhyolitic
ash-flow tuff, which might have erupted from a caldera 0.2 to 2 miles north of the west side of
Area 29 (Plate 4; Shannon & Wilson, 2005¢). The northerly aligned Worthington Mountains are
a horst uplifted by the range-bounding Penoyer and Freiberg Faults (Plate 4; Du Bray et al.,
1986). At the north end of the Worthington Mountains, the Ordovician Eureka Quartzite and Ely
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Springs Dolomite are thrust over the Devonian Sevy Dolomite and Simonson Dolomite, which
are very faulted (Du Bray et al., 1986; Tschanz and Pampeyan, 1970). Two small granitic stocks
of Cretaceous or Tertiary age, which might merge at depth, intrude the Pogonip Group in the
upper plate of the thrust (Plate 4; Du Bray et al., 1986). The sedimentary rocks in contact with
the granitic stocks are extensively metamorphosed (Tschanz and Pampeyan, 1970). As indicated
by the presence of a butte composed of Devonian sedimentary rocks just north of Area 29, the
Paleozoic sedimentary rocks exposed in the Worthington Mountains probably continue beneath
alluvium in Garden Valley between the traces of the concealed Penoyer and Freiberg Faults
(Plate 4).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: M/B. A moderate
(M) potential for pluton-related metallic-mineral deposits was assigned to Area 29, because
tungsten deposits occur in the Freiberg mining district, which overlaps Area 29 in the
Worthington Mountains (Plate 1). Although noted mostly for epithermal deposits of precious .
and base metals (see discussion below), the Freiberg district also contains metasomatic tungsten
deposits (Du Bray et al., 1986). Tungsten minerals occur in contact-metamorphosed limestone
adjacent to the western of two granitic stocks in the Freiberg district. A low (B) certainty is
associated with the assigned potential rating on the basis of direct and indirect evidence from
geologic maps, geochemical investigations; and geophysical surveys. Tungsten mineralization
observed in the Freiberg district might extend beneath alluvium in Garden Valley near granitic

plutons indicated by an aeromagnetic survey (Du Bray et al., 1986).

* Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: M/B. A
moderate (M) potential for epithermal metallic-mineral deposits was assigned to Area 29,
because ore containing silver, lead, zinc, copper, and minor gold was produced from the Freiberg
mining district, just south of Area 29 in the Worthington Mountains (Plate 1). Between 1919 and
1948, the Freiberg district produced small quantities of precious and base metals, primarily from
the Smelter mine, which is excavated in Ordovician limestone (Du Bray et al., 1986). Between
the late 1970s and early 1980s; tailings from the Smelter mine were processed for silver.
Additional proépecting in the district has not led to significant production (Du Bray et al., 1986).
A low (B) certainty is associated with the aséigned potential rating, because geologic maps,
geochemical investigations, and geophysical surveys provide indirect evidence that mineralized

Paleozoic rocks might extend beneath alluvium on the east side of Area 29.
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AREA 30 - Area 30 includes portions of the northern Garden Valley, two passes in the Golden
Gate Range, and portions of the northwestern Coal Valley. In Garden Valley, the corridor
crosses Quaternary alluvium. In the northern unnamed pass through the Golden Gate Range, a
westerly trending, down-to-the-south fault is inferred to exist. South of the inferred fault,
exposures of the Oligocene Shingle Pass Tuff and Needles Range Group volcanic rocks
unconformably overlie east-dipping exposures of Pennsylvanian Ely Limestone and
Mississippian Joana Limestone. North of the inferred fault, the Mississippian-Devonian Pilot
Shale and Devonian Guilmette Formation are exposed. East of the Golden Gate Range in Coal
Valley, Area 30 includes exposures of young Quaternary fan alluvium and fine-grained
lacustrine sediments (DuBray and Hurtubise, 1994; DuBray, et al., 1987).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineral deposits associated with plutonic rocks are not known to exist in
Area 30. A moderate (C) certainty is associated with the assigned potential rating because map
and borehole data provide direct evidence to indicate plutonic rocks do not exist at the surface in
the Golden Gate Range, and to depths of less than 1,800 feet in Garden and Coal Valleys (Bunch
and Harrill, 1984).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/C. A low
(L) potential for metallic mineral occurrences associated with epithermal systems was assigned
to this area because no known occurrences of metallic mineralization associated with epithermal
systems are known to exist in Area 30. A moderate (C) certainty is associated with the assigned
potential rating because map and borehole data provide direct evidence to indicate epithermal
systems do not exist at the surface in the Golden Gate Range, and to depths of less than 1,800
feet in Garden and Coal Valleys (Bunch and Harrill, 1984).

AREA 31 - In Area 31, the corridor diverges to form two alternates that cross Coal Valley. The
southern alternate extends eastward to the margin of the Seaman Range just west of Timber
Mountain Pass and the northern alternate traverses the Seaman Range at a low unnamed pass.
Except for the bedrock exposures of the Seaman Range, older Quaternary alluvium deposits
underlie a majority of the area. In the northern Seaman Range, Shingle Pass Tuff and Needles
Range Group volcanic rocks unconformably overlie Pennsylvanian, Mississippian, and Devonian
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carbonate and clastic rocks in exposures that generally strike north to northwesterly, and dip west
to southwesterly at less than 45°. Both Tertiary volcanics and Paleozoic Sedimentary rocks are
cut by numerous high angle normal faults (DuBray and Hurtubise, 1994; DuBray, et al., 1987).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineral deposits associated with plutonic rocks are not known to exist in
Area 31. A moderate (C) certainty is associated with the assigned potential rating because map
and borehole data provide direct and indirect evidence to indicate plutonic rocks do not exist at
the surface in the Northern Seaman Range, and to depths of less than 1,800 feet in Coal Valley
(Bunch and Harrill, 1984). Geophysical data provides indirect evidence indicating that plutonic
rocks do not exist in the subsurface in the northern Seaman Range south of Timber Mountain
Pass (DuBray et al., 1987). '

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/B. A high
(H) potential for metallic mineral occurrences related to epithermal systems was assigned to
Area 31 because of minor mercury ore production from epithermal deposits in similar geology
nearby. Approximately 1 mile southeast of the southeastern corner of area 31, The Red Head
claims have produced minor amounts of mercury ore from a similar structural environment, and
in the same geologic units commonly exposed in Area 31 (DuBray et al., 1987). A low (B)
certainty is associated with the assigned potential rating because surface mapping provides only
indirect evidence in support of this rating. Indirect evidence includes the mapped occurrence of
geologic conditions similar to those at the producing mine (DuBray and Hurtubise, 1994).

AREA 32 — Area 32 is located at Timber Mountain Pass at the crest of the northern Seaman
Range. Older Quaternary alluvium is exposed in floor of the easterly trending valley at Timber
Mountain Pass. North of the pass, Shingle Pass Tuff and Needles Range Gfoup volcanic rocks
underlie area 32. Two easterly striking normal faults with down-to-the-north motion cut the
Shingle Mountain Tuff and Needles Mountain Group rocks just north of Timber Mountain Pass.
South of the pass, exposures of Pennsylvanian, Mississippian, Devonian, and Silurian Rocks are
present. The Paleozoic section is cut by numerous high angle normal faults trending northerly
and easterly, with down-to-the-west and down-to-the-north displacements, respectively (DuBray
and Hurtubise, 1994; DuBray, et al., 1987). '
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Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineral deposits associated with plutonic rocks are not known to exist in
Area 32. A moderate (C) certainty is associated with the assigned potential rating because map
data provide direct evidence to indicate plutonic rocks do not exist at the surface in the Northern
Seaman Range (DuBray and Huftubise, 1994). Geophysical data provide indirect evidence
indicating that plutonic rocks do not exist in the subsurface in the northern Seaman Range south
of Timber Mountain Pass (DuBray et al. 1987).

Potential/Certainty for Metallic Minerdls Associated with Epithermal Systems: H/C. A high
(H) potential for metallic mineral occurrences related to epithermal systems was assigned to
Area 32 because of minor known mercury ore production from epithermal deposits immediately
adjacent to the area. Small quantities of Mercury ore were mined from the Red Heéd Claims,
located less than 4 mile south of Area 32 near Timber Mountain Pass. At the Red Head claims,
cinnabar-bearing veinlets occur in hydrothermally altered and brecciated Joana and West
Mountain Limestones associated with jasperoid (silicified dolomite) zones (DuBray et al., 1987).
Similar jasperoid zones are mapped in the same geologic units southwest of Timber Mountain
Pass within the southwestern part of Area 32 (DuBray and Hurtubise, 1994). A moderate (C)
certainty is associated with the assigned potential rating because surface mapping and

geochemical data provide direct evidence in support of this rating. The direct evidence includes
the presence of producing geology immediately adjacent to the area, and the mapped occurrence
of a similar geologic environment within the southwestern part of Area 32. Geochemical
analyses of stream-sediment samples from the area indicate anomalous arsenic, antimony,
barium, cadmium, silver, and zinc (DuBray, et al., 1987).

AREA 33 — Area 33 is located in the northern Seaman Range, just southeast of Timber
Mountain Pass. Devonian and Silurian limestone and dolomite are exposed in the southern part
of the area; Quaternary fan alluvium underlies the remainder of the area. The exposures of
Devonian and Silurian carbonate beds dip primarily to the south or southwest, and are cut by a
complex system of several high-angle normal faults. The Prospect Fault, just west of Area 33,
separates surface exposures of Mississippian and Pennsylvanian rocks with known metallic
mineral production from the Silurian and Devonian rocks exposed in Area 33 (DuBray and
Hurtubise, 1994; DuBray, et al., 1987)
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Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineral deposits associated with plutonic rocks are not known to exist in
Area 33. A moderate (C) certainty is associated with the assigned potential rating because map
data provide direct evidence to indicate plutonic rocks do not exist at the surface in the northern
Seaman Range (DuBray and Hurtubise, 1994). Geophysical data provide indirect evidence
iindicating that plutonic rocks do not exist in the subsurface in the northern Seaman Range
southeast of Timber Mountain Pass (DuBray et al. 1987).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/B. A high
(H) potential for metallic minerals associated with epithermal systems was assigned to Area 33
because of known minor production of silver ore associated with an epithermal deposit adjacent
to the area in a similar geologic environment. Silver-bearing rocks with minor historic
production are present at the FNB Claims, less than 1 mile south of the eastern part of Area 33.
(DuBray, et al., 1987). At the FNB Claims, veins of brecciated jasperoid (silicified dolomite) up
to 3.5 feet wide containing limonite, specular hematite, copper carboﬂates, pyrite, and calcite are
present in the Devonian Sevy and Simonson Dolomites (DuBray, et al., 1987). Geochemical
analysis indicates minor concentrations of Silver in these veins (DuBray, et al., 1987). A low (B)
certainty is associated with the assigned potential rating because surface mapping provides only
indirect evidence in support of this rating. The indirect evidence includes the presence of the
Sevy and Simonson dolomites within Area 33 in a similar structural environment to that of the
producing area of the FNB Claims. The structural trend of the FNB Claims cannot be directly
traced into Area 33.

AREA 34 — Area 34 is located in the northeastern Seaman Range northeast of Timber Mountain
Pass. Shingle Pass Tuff and Needles Range Group volcanic rocks comprise a majority of
bedrock outcrops in Area 34, with minor outcrops of Pennsylvanian Ely Limestone in the
northern and western part of the area. Quaternary fan alluvium underlies the remainder of the
Area 34, including the easterly trending valley at Timber Mountain Pass and the west edge of
White River Valley. Three easterly-trending, high-angle normal faults including the Timber
Mountain Pass Fault cut the Tertiary volcanic rocks north of Timber Mountain Pass. The two
southernmost faults display down-to-the-north displacements, and the northernmost fault shows
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a down-to-the-north displacement. Exposed Tertiary rocks generally dip gently to the south or
southwest (DuBray et al., 1987, DuBray and Hurtubise, 1994).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. Alow (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineralization associated with plutonic rocks are not known to exist in
Area 34. A moderate (C) certainty is associated with the assigned potential rating because map
data provide direct evidence to indicate plutonic rocks do not exist at the surface in the Northern
Seaman Range (DuBray and Hurtubise, 1994).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/C. A low
(L) potential for metallic mineralization associated with epithermal systems was assigned to this
area because occurrences of metallic mineralization associated with epithermal systems are not
known to exist in Area 34. In the northern Seaman Range, documented occurrences and
production of metallic minerals associated with epithermal systems primarily occurs in
Mississippian, Devonian, and Silurian carbonate rocks. Area 34 is underlain primarily by
Tertiary Shingle Pass Tuff and Needles Range Group volcanic rocks, with only two small
exposures of Paleozoic carbonates that do not include units with known epithermal
mineralization in the Seaman Range (DuBray and Hurtubise, 1994). In the Tertiary Sheep Pass
and Needles Range Group volcanic rocks that comprise a majority of the bedrock in Area 34, no
documented metallic mineral occurrences associated with epithermal systems exist. A moderate
(C) level of certainty is associated with the assigned potential rating because map data provide
direct evidence indicating that Paleozoic rocks with known occurrences or production from

epithermal systems are not exposed in Area 34. -

AREA 35 — Area 35 encompasses a relatively large part of the corridor. The area extends from
the northeastern margin of the Seaman Range southward along White River Valley, then trends
eastward and crosses the North Pahroc Range and Dry Lake Valley. In the vicinity of White
River Valley, Quaternary and Tertiary sediments underlie Area 35. The Quaternary sediments
include relict alluvium near the Sinks, where the White River has no surface flow, and older fan
deposits extending from the Seaman Range and the North Pahroc Range. Tertiary sediments
include interfingered fine-grained lacustrine sediments and gravelly basin fill. Tertiary

sediments are exposed between the distal edges of Quaternary fans and the relict alluvium
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(Shannon & Wilson, 2005¢). At the west margin of the North Pahroc Range, the steeply west-
dipping, down-to-the-west White River Fault displaces Pennsylvanian Ely Limestone against
early Miocene volcanic rocks. East of the White River Fault, Area 35 crosses the crest of the
North Pahroc Range at an unnamed pass. In this area, the North Pahroc Range is a west-dipping
block of Paleozoic sedimentary rocks and Oligocene volcanics cut by numerous north-northeast
to north-northwest-trending normal faults (Shannon & Wilson, 2005¢). In the North Pahroc
range, exposed Paleozoic sedimentary rocks include the Pennsylvanian Ely Limestone, the
Mississippian Scotty Wash Quartzite and Chainman Shale, and the Devonian Guilmette
Formation (Tschanz and Pampeyan, 1970). Exposed Oligocene volcanic rocks east of the White
River Fault include miscellaneous volcanic and sedimentary rocks, the Shingle Pass Tuff,
Monotony Tuff, and related tuffs and flows. East of the North Pahroc Range, Area 35 crosses
the unconsolidated Quaternary sediments of Dry Lake Valley. These include fine-grained
lacustrine sediments interfingered with older fan deposits extending into Dry lake Valley from
the North Pahroc and the Chief Ranges (Swadley and Simonds ,199.4a).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. Alow (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineralization associated with plutonic rocks are not known to exist in
Area 35. A moderate (C) certainty is associated with the assigned potential rating because map
data provide direct evidence to indicate plutonic rocks do not exist at the surface in the White
River Valley, the North Pahroc Range, or the Dry Lake Valley (Tschanz and Pampeyan, 1970;
Swadley and Simonds, 1994a; Scott et al., 1995). Water wells drilled near the alignment indicate
thick sequences of alluvium in Dry Lake Valley and White River Valley, providing indirect
evidence that plutonic rocks do not exist in the subsurface above approximately 2,000 feet in Dry
Lake Valley, and above approximately 500 feet in White River Valley (Bunch and Harrill, 1995;
Plume 1996).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for metallic mineralization associated with epithermal systems was assigned to this
area because occurrences of metallic mineralization associated with epithermal systems are not
known to exist in Area 35. A low (B) certainty is associated with the assigned potential rating
because surface mapping and nearby water wells provide only indirect evidence in support of the

assigned potential rating. Water wells drilled near the corridor indicate thick sequences of
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alluvium in Dry Lake Valley and White River Valley, providing indirect evidence that
epithermal systems do not exist in the subsurface above approximately 2000 feet in Dry Lake
Valley, and above approximately 500 feet in White River Valley (Bunch and Harrill, 1995;
Plume 1996). Surface mapping in the North Pahroc Range provides only indirect evidence in
support of the assigned potential rating by indicating the presence of volcanic rocks in the North
Pahroc Range. Documented occurrences of epithermal systems in the North Pahroc Range,

however, do not exist in pertinent literature.

AREA 36 — The western side of Area 36 skirts the north margin of the Robber Roost Hills and
the south margin of the Bluffs and the Black Canyon Range along Black Canyon, then trends
eastward to cross the northern end of the Chief Range and the southern end of the Highland
Range at Bennett Pass. The eastern side of the area extends into Meadow Valley. On the west
side of Area 36, the corridor crosses primarily older Quaternary fan deposits on the east side of
Dry Lake Valley and in Black Canyon. In this area, a few hills of early Miocene tuff and
Oligocene dacite to andesite lava flows protrude from the fan sediments at the Robber Roost
Hills. Outcrops of Cambrian Sedimentary rocks are exposed in the Bluffs. Cambrian rocks in
the Bluffs include complexly normal faulted Prospect Mountain Quartzite, Pioche Shale, Lyndon
Limestone, Chisholm Shale, and Highland Peak Formation (Sleeper, 1989). At the southern
margin of the Black Canyon Range, the corridor crosses the north-trending horst block with

surface exposures of Cambrian formations, including the Highland Peak Formation, Nopah
Formation, and House Limestone. On either side of the horst block of the Black Canyon Range,
the corridor is underlain by hills of normal faulted early Miocene Condor Canyon Formation and
Harmony Hills and Hiko Tuffs dipping gently away from the range (Sleeper, 1989). Between
the Black Canyon Range and the Chief Range, the corridor traverses old Quaternary fan
alluvium. At Bennett Pass, which separates the Chief Range to the north, and the Highland
Range to the south, the Cambrian Highland Peak Formation, and the Chisholm Shale and Lydon
Limestone underlie Area 36. On the west end of the Cambrian exposures at Bennett Pass, a
north-trending, high-angle, down-to-the-west fault brings brecciated and calcite-veined Highland
Peak Formation on the west into contact with Pioche Shale (Burke, 1991). East of Bennett pass,
the Corridor descends into Meadow Valley, alternately crossing old Quaternary fan alluvium and
Pliocene to Miocene lakebeds of the Panaca Formation (Shannon & Wilson, 2005c¢).
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Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/B. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineralization associated with plutonic rocks are not known to exist in
Area 36. A low (B) certainty is associated with the assigned potential rating because surface
mapping provides only indirect evidence in support of the potential rating. While mapping does
not indicate the presence of plutonic rocks at the surface within Area 36, plutonic rocks are
known to exist at the surface in the southeastern Chief Range approximately 5 miles south
southeast of Bennett Pass (Rowley et al., 1994, Burke, 1991).

Potentidl/Certainty Jfor Metallic Minerals Associated with Epithermal Sys'tems.; L/B. A low
(L) potential for metallic mineralization associated with epithermal systems was assigned to this
area because occurrences of metallic mineralization associated with epithermal systems are not
known to exist in Area 36. A low (B) certainty is associated with the assigned potential rating
because literature and map data provide only indirect evidence in support of the assigned
potential rating. While documentation of occurrences of metallic mineralization associated with
epithermal systems does not exist in Area 36, literature and map data indicate the presence of
volcanic rocks in Area 36, providing indirect evidence of a favorable geologic environment for
epithermal systems (Sleeper, 1989; Burke, 1991). |

AREA 37 — Area 37 is located east of the Chief Range and south of Panaca in Meadow Valley.
Quaternary alluvium and Pliocene to Miocene lakebeds of the Panaca Formation underlie the
entirety of Area 37 (Shannon & Wilson, 2005¢). The southeast boundary of the area is less than
2 miles north of the inferred buried topographic wall of Clover Creek Caldera Rowley and
Shroba, 1991). In Area 37, neither Tertiary volcanic rocks nor Paleozoic rocks are inferred to

exist in the near subsurface.

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low @
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineralization associated with plutonic rocks are not known to exist in
Area 37. A moderate (C) certainty is associated with the assigned potential rating because the
available map data provide direct evidence in support of this potential rating. Area 37 contains

no bedrock exposures (Rowley and Shroba, 1991; Tschanz and Pampeyan, 1970).
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Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/C. A low
(L) potential for metallic mineralization associated with epithermal systems was assigned to this
area because occurrences of metallic mineralization associated with epithermal systems are not
known to exist in Area 37. A moderate (C) certainty is associated with the assigned potential
rating because the available map data provide direct evidence in support of this potential rating.
Tschanz and Pampeyan (1970) and Rowley and Shroba (1991) indicate that Area 37 contains no

bedrock exposures.

AREA 38 — Area 38 adjoins the southeastern end of the Chief Range along Meadow Valley.
Quaternary alluvium and Pliocene to Miocene Lakebeds of the Panaca Formation underlie the
northern portion of the area, with Quaternary alluvium extending southward along Meadow
Valley Wash. Miocene tuffs, lava flows, breccia, and intrusive plugs and dikes comprise
bedrock outcrops in most of the central and southern part of the area, with a relatively small
exposure of Cambrian Highland Peak Formation rocks along the southeastern flank of the Chief
Range (Shannon & Wilson, 2005¢; Tschanz and Pampéyan, 1970, Rowley et al., 1994).
Numerous faults of the southeast trending Chief Canyon Fault zone extend across volcanic rocks
in the southern part of the area. These faults dip to the NE or SE at angles known to range from
58¢ to 84°, exhibit either down-to-the-NE or down-to-the-SE vertical displacement, and

commonly show right-lateral movement in addition to vertical displacement (Shannon & Wilson,
2005¢). Area 38 is within and adjacent to the inferred topographic wall of Clover Creek Caldera.

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/B. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineralization associated with plutonic rocks are not known to exist in
Area 38. A low (B) certainty is associated with the assigned potential rating because available
literature and surface mapping provide only indirect evidence in support of the potential rating
(Rowley et al., 1994; Tschanz and Pampeyan, 1970). While surface mapping indicates the
presence of plutonic rocks at the surface within Area 38, associated mineralization is not
reported (Rowley et al., 1994). Producing mineralization in the adjacent Chief district appears to
be related to epithermal systems. '

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: H/B. A high
(H) potential for metallic minerals associated with epithermal systems was assigned to Area 38
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because of known production of gold, silver, copper, and lead ores from an epithermal deposit
adjacent to the area (see Table 1). The Chief district pfoduced from epithermal veins in quartzite
associated with high-angle oblique (dextral-normal) faults, and also from fault breccia within the
Stampede Detachment Fault zone (Tschanz and Pampeyan, 1970, Rowley et al., 1994). A
moderate (C) level of certainty is associated with the assigned potential rating because available
map and cross section data provide only indirect evidence supporting the existence of geologic
conditions similar to those in producing areas of the Chief district. Rowley, et al. (1994) indicate
that the Highland detachment fault displaces Cambrian Highland Peak Formation carbonate
rocks over Cambrian Zabriskie Quartzite immediately adjacent to the southwestern boundary of
Area 38. The southwestern part of Area 38 also exhibits high-angle oblique (dextral-normal)
faulting displacing Zabriskie Quartzite against Highland Peak Formation.

AREA 39 — Area 39 ascends southward from Meadow Valley along the eastern edge of Miller
Bench, and then descends off of Miller Bench to Dutch Flat, the broad valley of Clover Creek
near Eccles. Pliocene to Miocene lakebed deposits of the Panaca Formation underlie a majority
of Miller Bench, with Quaternary alluvium in west trending washes draining into Meadow
Valley. The Panaca Formation lakebeds dip less than 5° in varying directions, and are cut by
numerous north-northwest to north-northeast trending normal faults. At the southern end of Area
39 in the low hills south of Clover Creek, outcrops of Miocene age conglomerate, conglomeratic
sandstone, and silicic to intermediate tuff crop out (Rowley and Shroba, 1991, Shannon &
Wilson, 2005¢).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineralization associated with plutonic rocks are not known to exist in
Area 39. A moderate (C) certainty is associated with the assigned potential rating because the
available literature, map and cross-section data provide some direct evidence in support of this
potential rating. Occurrences of metallic mineralization associated with plutonic rocks are not
known to occur in the area, and no plutonic rocks are mapped at the surface or inferred to exist.in
the subsurface within Area 39 (Tschanz and Pampeyan, 1970; Rowley and Shroba, 1991).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for metallic mineralization associated with epithermal systems was assigned to this
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area because occurrences of metallic mineralization associated with epithermal systems are not
known to exist in Area 39. A low (B) certainty is associated with the assigned potential rating
because the available map and cross section data provide only indirect evidence in support of this
potential rating. While this area is inferred to intersect the topographic wall of Clover Creek
Caldera, documented occurrences of metallic mineralization associated with epithermal systems
are not known in Area 39 (Rowley and Shroba, 1991; Tschanz and Pampeyan, 1970)

AREA 40 — Area 40 starts in Meadow Valley, and ascends eastward along the Big Hogback
across the north flank of the Cedar Mountains to Miser Gulch, just east of Little Mountain.
Pliocene to Miocene lakebed deposits of the Panaca Formation underlie the westernmost part of
Area 40, including the Big Hogback. Eastward, Area 40 ascends across washes of modern
alluvium and older Quaternary fan alluvium onto the Cedar Range. Faulted Miocene ash flow
tuffs, intermediate composition lava flows, and mudflow breccias underlie Area 40 in the Cedar
Range. North-northwest trending down-to-the-east normal faults and east to northeast trending
strike-slip faults are inferred to exist in the volcanic and volcanoclastic exposures in the Cedar
Range '(Rowley and Shroba, 1991, Shannon and Wilson, 2005c¢).

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
potential for pluton-related metallic mineral occurrences was assigned to this area because
occurrences of metallic mineralization associated with plutonic rocks are not known to exist in
Area 40. A moderate (C) certainty is associated with the assigned potential rating because the
available literature, map and cross-section data provide some direct evidence in support of this
potential rating. Occurrences of metallic mineralization associated with plutonic rocks are not
known to occur in the area, and no plutonic rocks are mapped at the surface or inferred in the
subsurface within Area 40 (Tschanz and Pampeyan, 1970; Rowley and Shroba, 1991).

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
(L) potential for metallic mineralization associated with epithermal systems was assigned to this
area because occurrences of metallic mineralization associated with epithermal systems are not
known to exist in Area 40. A low (B) certainty is associated with the assigned potential rating
because the available map and literature data provide only indirect evidence in support of this
potential rating. Occurrences of metallic minerals associated with epithermal systems are not

known to exist in Area 40 (Tschanz and Pampeyan, 1970). However, only small scale geologic

21-1-20102-035-Final-R 1.doc/wp/LKD 12/1/2005

70

Prepared using MS-WORD 2003




mapping with marginal detail and accuracy is avaiiable in the area (Tschanz and Pampeyan,
1970).

AREA 41 — Area 41 descends from the east flank of the Cedar Range onto Miller Flat, then
extends into the valley of Sheep Spring Draw just north of Crestline. Lava flows and volcanic
mudflow breccia underlie the Cedar Range in the westernmost portion of the area. Eastward,
Area 41 crosses Tertiary and Quaternary fan alluvium, Quaternary alluvium, and unnamed
Tertiary lacustrine deposits. Tertiary volcanic rocks underlie the southeastern most part of
Area 41.

Potential/Certainty for Metallic Minerals Associated with Plutonic Rocks: L/C. A low (L)
poténtial for pluton-related metallic mineral occurrences was assigned to this area because no
known occurrences of metallic mineralization associated with plutonic rocks are known to exist
in Area 41. A moderate (C) certainty is associated with the as’signed potential rating because the
available map and literature data pfovide some direct evidence in support of this potential rating.
Tschanz and Pampeyan (1970) indicate no exposures of Plutonic rocks in or near Area 41, and

no occurrences of associated metallization in or near Area 41.

Potential/Certainty for Metallic Minerals Associated with Epithermal Systems: L/B. A low
potential for metallic mineralization associated with'epithermal systems was assigned to this area
because occurrences of metallic mineralization associated with epithermal deposits are not
known to exist in Area 41. A low (B) level of certainty is associated with the assigned potential
rating because map and literature data provide only indirect evidence supporting the assigned
potential rating. The Lincoln County geologic map (Tschanz and Pampeyan, 1970) indicates the
presence of volcanic rocks in the southern and eastern parts of Area 41. The limited available
literature, however, indicates that documented occurrences of metallic mineralization associated

with epithermal deposits do not exist in Area 41.

4.2 4 Nonmetallic/Industrial Minerals Potential

Nonmetallic and industrial mineral resources are, in general, associated with specific rock types
and depositional environments. Mineral-deposit models, such as those described for metallic

mineral resources (Appendix D), have not been developed for these resources nor are they
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needed. Mineral potential is based largely on knowledge of the geology of the areas being
assessed and, where available, published results from mineral exploration.

This section assesses the mineral potential and associated certainty for 14 mineral commodities
(beginning with barite, below). Because the mineral potential and certainty for a particular
mineral commodity varies across the corridor, each commodity, in general, is assigned several
potential/certainty ratings. Only mineral potential ratings of high (H) and/or moderate (M) are

- shown in the figures, along with the associated certainty ratings. These ratings are shown for
each mineral commodity in the 14 figures in Appendix E staring with barite (Figure E1) and
ending with zeolite (Figure E14). Areas of low (L) or unknown mineral potential, for which the
existence of resources is unlikely or unknown, are not shown in the figures or discussed in the

text.

Appendix D (see D.2) contains detailed descriptions of the nonmetallic and industrial minerals

assessed in this section.

4.2.1 Barite

Highest Rating for Mineral Potential and Associated Certainty: H/B. Figure E1 (in
Appendix E) shows the resource potential and associated certainty ratings for barite. Areas

assigned a moderate (M) potential are associated with the vein-type deposits in Paleozoic rocks
near Warm Springs Summit. A low (B) certainty is associated with the assigned potential rating
because the available map data provide only indirect evidence indicating that the deposits at
Warm Springs project into the corridor (Kleinhampl and Ziony, 1985).

4.2.2 Carbonate Rock (Limestone_énd Dolomite)

Highest Rating for Mineral Potential and Associated Certainty: H/C. Figure E2 (in
Appendix E) shows the resource potential and associated certainty ratings for limestone and
dolomite. Areas assigned a high (H) potential are associated with exposurés (occurrences) or
inferred subsurface projections of Paleozoic limestone and dolomite in the central and eastern
parts of the corridor and at Bare Mountain at the western end of the corridor. A moderate (C)
certéinty is associated with the assigned potential rating because the available map data provide
some direct evidence in suppbrt of this potential rating. Areas of inferred sﬁbsurface'proj ections

of exposed Paleozoic rocks are assigned a moderate (M) potential and a low (B) certainty rating
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because available map data provide only indirect evidence in support of the associated potential

rating.

4.2.3 Clay

Highest Rating for Mineral Potential and Associated Certainty: H/C. Figure E3 (in
Appendix E) shows the resource potential and associated certainty ratings for clay resources.
Areas assigned a high (H) potential are associated with occurrences the Panaca Formation in the
eastern part of the corridor, occurrences of bentonite clays near Scotty’s Junction and Sarcobatus
Flat (near Beatty), and the occurrences of alunite clays in the Bare Mountain mining district. A
moderate (C) certainty is associated with the assigned potential ratings because the available
literature data provide some direct evidence in support of this potential rating.

4.2.4 Decorative and Dimension Stone

Highest Rating for Mineral Potential and Associated Certainty: M/B. Figure E4 (in
Appendix E) shows the resource potential and associated certainty ratings for decorative and
dimension stone. Areas assigned a moderate (M) potential are associated with occurrences of
decorative stone in the Thirsty Canyon Tuff near Oasis Valley. A low (B) certainty is associated
with the assigned potential rating because the available data provide only indirect evidence in

support of this potential rating.

4.2.5 Diatomite

Highest Rating for Mineral Potential and Associated Certainty: H/B. Figure ES (in
Appendix E) shows the resource potential and associated certainty ratings for diatomite. Areas
assigned a high (H) potential are associated with the projection of diatomite occurrences in the
Panaca Formation to adjacent parts of the corridor south of the town of Panaca. A low (B)
certainty is associated with the assigned potential rating because the available map and literature
data provide only indirect evidence in support of this potential rating (Tschanz and Pampeyan,
1970).

4.2.6 Fluorspar/Fluorite

Highest Rating for Mineral Potential and Associated Certainty: M/B. Figure E6 (in
Appendix E) shows the resource potential and associated certainty ratings for fluorspar/fluorite.
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The area assigned a moderate (M) potential is associated With the inferred extension of favorable
geologic terrain from the Goldfield mining district into the adjacent parts of the corridor. A low
(B) certainty is associated with the assigned potential rating because the available map and
literature data provide only indirect evidence in support of this potential rating.

4.2.7 Natural Aggregate (including Sand and Gravel)

Highest Rating for Mineral Potential and Associated Certainty: H/C. Figure E7 (in
Appendix E) shows the resource potential and associated certainty ratings for natural aggregate
(sand and gravel, crushed stone, and volcanic cinder). Areas assigned a high (H) potential are
associated with all alluvial valleys within the corridor (sand and gravel), the mountainous areas
where carbonate rock, quartzite, rhyolite, and traprock are exposed (for crushed stone), and small
areas of volcanic cinder in Crater Flat east of Beatty. A moderate certainty is associated with the
assigned potential rating because the available map and literature data provide some direct
evidence in support of the associated potential rating.

The small areas on Figure E7 that are shown as white are playas; these fine grained
deposits usually found in these areas have low to no potential for sand and gravel, crushed stone,

and volcanic cinder.

4.2.8 Perlite

Highest Rating for Mineral Potential and Associated Certainty: H/C. Figure E8 (in
Appendix E) shows the resource potential and associated certainty ratings for perlite. Areas
assigned a high (H) potential are associated with geologic projections from known occurrences
within the Caliente mining district to adjacent parts of the corridor. A moderate (C) certainty is
associated with the assigned potential rating because the available map and literature data
provide only indirect evidence in support of this potential rating. |

4.2.9 Pozzolan

Highest Rating for Mineral Potential and Associated Certainty: H/B. Figure E9 (in
Appendix E) shows the resource potential and associated certainty ratings for pozzolan. Areas
assigned a high (H) potential are near Panaca and are associated with historic pozzolan
production from volcanic ash beds in Pliocene to Miocene lacustrine deposits of the Panaca
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Formation. A low (B) certainty is associated with the assigned potential rating because the
available map and literature data provide only indirect evidence indicating that similar deposits

may extend into the corridor.

4.2.10 Pumice/Pumicite

Highest Rating for Mineral Potential and Associated Certainty: M/C. Figure E10 (in
Appendix E) shows the resource potential and associated certainty ratings for pumice and
pumicite. Areas assigned a moderate (M) potential are associated with the inferred projection of
favorable volcanic terrain from areas known to contain pumice and pumicite to the corridor (near
Beatty, Panaca, and the Bare Mountain mining district). A moderate (C) certainty is associated
with the assi gned potential rating because the available data provide only indirect evidence in

support of this potential rating.

4.2.11 Saline Minerals

Highest Rating for Mineral Potential and Associated Certainty: M/B. Figure E11 (in
Appendix E) shows the resource potential and associated certainty ratings for saline minerals.
Areas assigned a moderate (M) potential are associated with the playa lakebeds in Sarcobatus
Flat, Mud Lake, Dry Lake Valley, and Stonewall Flat. A low (B) certainty is associated with the
assigned potential rating because the available data provide only indirect evidence in support of

this potential rating.

4.2.12 Silica

_ Highest Rating for Mineral Potential and Associated Certainty: H/B. Figure E12 (in
Appendix E) shows the resource potential and associated certainty ratings for silica. Areas
assigned a high (H) potential are associated with inferred extensions of favorable geology from
known silica-mining areas (e.g., the Bare Mountain and Cuprite mining districts) into the
corridor. A low (B) certainty is associated with the assigned potential rating because the
available data provide only indirect evidence in éupport of this potential rating. Areas assigned a
moderate (M) potential are associated with exposed Tertiary volcanic rocks (throughout the
corridor). A low (B) certainty is associated with the assigned potential rating because the

available data provide only indirect evidence in support of this potential rating.
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4.2.13 Sulfur

Highest Rating for Mineral Potential and Associated Certainty: H/C. Figure E13 (in
Appendix E) shows the resource potential and associated certainty ratings for sulfur. Areas
~ assigned a high (H) potential are associated with geologic projections from areas with known
production of sulphur in the Cuprite mining district to adjacent parts of the corridor. A moderate
(C) certainty i1s associated with the assigned potential rating because the available data provide

some indirect evidence in support of this potential rating.

4.2.14 Zeolites

Highest Rating for Mineral Potential and Associated Certainty: H/C. Figure E14 (in
Appendix E) shows the resource poténtial and associated certainty ratings for zeolites. Areas
assigned a high (H) potential are associated with the inferred extension of favorable geologic
terrain (ash flow tuffs) to the corridor. These favorable terrains include the Bullfrog, Transvaal,
and Bare Mountain mining districts near Beatty; the Goldfield mining district; and a small area
south of Caliente. A moderate (C) certainty is associated with the assigned potential rating

because the available data provide some indirect evidence in support of this potential rating.

4.3 Qil and Gas Potential .

Appendix D (see D.3) contains detailed descriptions of the three oil and gas "plays" mentioned in

this section.

Highest Rating for Oil and Gas Potential and Associated Certainty: M/B. Plate 2 shows the
resource potential and associated certainty ratings for oil and gas. Areas assigned a moderate
(M) potential include (a) valleys east of Reveille Valley (approximate longitude 116° 30”) with
respect to the Unconformity “A” play (similar to the fields in Railroad Valley), (b) the
hypothetical Late Paleozoic play anywhere east of Reveille Valley, and (c) the hypothetical Late
Paleozoic-Mesozoic (Central Nevada) Thrust Belt play anywhere east of Reveille Valley. A low
(B) certainty is associated with these potential ratings because the available data provide only

indirect evidence in support of these ratings.

Areas of low (L) oil and gas potential, for which the existence of resources is unlikely to exist,
are not shown in Plate 2. These areas lie generally west of Reveille Valley based on a lack of
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favorable geologic characteristics for oil accumulation, as well unfavorable thermal conditions
described by Harris et al. (1980).

4.4 Geothermal Potential

Highest Rating for Geothermal Potential and Associated Certainty: H/D. Plate 2 shows the
resource potential and associated certainty ratings for geothermal resources. Areas assigned a
high (H) potential include the hot springs at Warm Springs Summit, the Caliente area, Beatty
Warm Springs, Sarcobatus Flat and Scotty's Junction, Stonewall Flat, and Bennett Spring. This
rating is associated with known geothermal features within the corridor. A high (D) certainty is
associated with the assigned potential rating because the available data provide abundant direct
and indirect evidence in support of this potential rating (e.g., warm springs and wells). Areas
assigned a moderate (M) potential are associated with the geothermal features near the corridor
that can be reasonably projected to.exist in adjacent parts of the corridor, such as at Pedro
Spring, Cedar Spring, and Panaca Warm Spring (Owl Warm Springs). A low (B) certainty is
associated with the assigned potential rating because the available data provide only indirect

evidence in support of this potential rating.

4.5 Uranium Potential

Appendix D (see D.4) contains a detailed description of uranium occurrences in Nevada.

Highest Rating for Uranium Potential and Associated Certainty: M/B. Figure E15 (in
Appendix E) shows the resource potential and associated certainty ratings for uranium resources.
Areas assigned a moderate (M) potential are associated with inferred projections of favorable
terrain into the corridor from areas of known anomalous radioactivity north of Caliente and at the
Wagner, Bullfrog, and Bare Mountain mining districts. These favorable terrains include Tertiary
volcanic rocks, lacustrine sediments, and Cambrian quartzites. A low (B) certainty is associated
with the assigned potential rating because the available data provide only indirect evidence in
support of this potential rating.

4.6 Gemstone Potential

Highest Rating for Gemstone Potential and Associated Certainty: M/C. Figure E16 (in
Appendix E) shows the resource potential and associated certainty ratings for gemstone
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- resources. The area assigned a moderate (M) potential includes Warm Springs Summit. This
rating is associated with a known turquoise occurrence within the corridor in W1/2 Sec. 30, T4N,
RS50E. No recorded production of turquoise is associated with this occurrence. A moderate (C)
level of certainty is associated with the assigned potential rating because the available data
provide direct evidence in support of this potential rating (e.g., a documented turquoise

occurrence).

5.0 RECOMMENDATIONS

Parts of the Caliente corridor contain areas that have been identified in this report as having high
potential for mineral resources. The withdrawal would prevent the staking of new mining claims
in these high-potential areas, which may restrict operations and future expansion. Therefore, it is
recommended that these areas either not be included in the withdrawal or the rail corridor be
realigned to avoid these areas. -Areas of high potential are identified in the report as Areas 3, 8,
10, 11, 12, 14, 19, 21, 31, 32, 33, and 38, as well as locatable nonmetallic minerals that have
been assigned high potential as depicted on the figures in Appendix E.

Existing mining operations and holders of valid existing mining claims would not be affected by

the proposed withdrawal because mining rights that existed prior to the withdrawal would be
neither extinguished nor limited. The proposed land withdrawal would, however, prevent the
staking of new mining claims for the duration of the withdrawal period. It is recommended,
therefore, that areas identified as having moderate mineral potential for locatable minerals be
studied further, through additional records research, field examination, and consultation with
industry, to help determine if reclassification to a high potential is warranted. These areas include
Areas 4, 23, and 29, as well as locatable nonmetallic minerals that have been éssigned high
potential as depicted on the figures in Appendix E. Such a reclassification would subject these
areas to the recommendations of the preceding paragraph.

Finally, it is recommended that the withdrawal be terminated as soon as possible so that the
affected public lands can be opened to new mineral exploration and potential development.
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